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Extract  of  a  Letter  from  Dr.  Jameson  to  Mr.  Clb&k. 

In  Gamp,  Kalabagii  on  the  Indus,  No?ember  15th  1611. 
Since  the  13th  ultimo  I  hare  been  engaged  in  examining  the 
country  between  tibis  and  Mare.  It  is  not  my  intention  at  present  to 
give  you  any  detailed  account  of  the  district  that  I  have  surveyed,  as 
I  am  still  among  the  same  series  of  rocks  ;  viz.  Saliferous  system ;  which 
extends  uninterruptedly  from  this  to  Jubalpore. 

The  coal  met  with  at  Kalabagh  occurs  in  thin  seams,  in  a  white 
sandstone  that  alternates  with  the  red  marls  in  which  the  rock  salt  and 
gypfium  are  imbedded.  The  largest  seam  is  in  breadth  about  seventeen 
inches,  consisting  partly  of  coal,  sandstone,  and  mineral  sulphur.  Al- 
ready about  two  thousand  maunds  have  been  collected,  and  brought 
to  the  town,  which  is  on  the  banks  of  the  Indus,  from  the  different  loca- 
lities ;  but  the  people  have  such  ideas  of  its  value,  it  being  used  by  them 
for  medicinal  purposes  only,  as  to  demand  a  most  exorbitant  price  for  it, 
viz.  four  rupees  per  pucka  maund ! 

A  boat  belonging  to  the  Hon'ble  Company  has  been  here  for  five 
months  waiting  the  delivery  of  the  coal,  but  the  orders  issued  by  the 
MaHk,  (Governor,)  of  the  district  are,  that  until  it  is  paid  for,  none  is  to 
be  delivered.  As  the  seams  from  whence  the  small  quantity  of  coal 
procured  are,  owing  to  their  thinness,  of  no  value,  and  not  worth 
working  I  shall  spend  some  time  here  in  order  to  nuike  a  minute 
survey ;  I  shall  then  proceed  up  the  river  as  for  as  Sharki  in  the  boat, 
there  being  no  route  along  either  bank,  in  order  to  examme  the  geolo- 
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gical  structure  of  the  country,  and  at  the  same  time   to  ascertam  if 
any  coal  worth  working  is  to  be  met  with. 

To  the  question, — Is  any  good  coal  likely  to  be  found  in  quantity  in 
this  district  ?  we  would  at  once  aMw^  decidedly  in  the  negative. 

In  Europe,  America,  New  Holland,  &c.  the  bituminous  coal  alone  is 
met  with  in  the  carboniferous  'series  of  rocks.  The  oldest  rock  met 
with  between  Jabalpore  and  Kalabagh  is  magnesian  limestone ;  resting 
on  it  we  have  red  sandstone  of  Europe ;  on  it  red  marl,  in  which 
occur  imbedded  the  rock  0alt  and  gypsum^  or  sulphate  of  lime,  which 
yields  the  celebrated  plaster  of  Paris;  and  alternating  with  the  red 
marl  at  Kalabagh  there  is  a  white  sandstone  in  which  coal  and  sul- 
phur occur,  and  alum  slate  from  which  alum  is  manufiEu:tured  in  lai^ 
quantities  ;  there  being  in  the  town  fourteen  manufactories.  In  a  lime- 
stone filled  with  organic  remains,  probably  the  equivalent  of  the  Mus- 
chelkalk  of  Oermany,  iron  ores  (red  and  brown  hematite)  occur,  forming* 
enormous  beds.  On  the  banks  of  the  river  the  sand  is  extensively  wash- 
ed for  gold.  And  lastly,  rock  salt  and  gypsum  oocur,  forming  mountains 
from  five  to  six  hundred  feet  in  height. 

Such  is  a  rapid  account  of  the  riches  of  this  district ;  and  there  are  lew. 
if  any  districts  in  the  world  where  iron,  gold,  sulphur,  salt,  gypsum, 
limestone,  saltpetre,  and  coal  are  met  with  in  such  quantity;  and  all  that 
is  wanted  to  raise  this  to  one  of  the  most  important  cities  in  India,  is 
coal  in  quantity,  enterprise,  and  a  hand  to  g^de. 

From  the  enumeration  of  the  rocks  above  you  will  pero^ve  that  all 
are  newer  than  the  carboniferous  series,  the  position  of  the  magnesian 
limestone  being  immediately  above  that  series  in  Europe.  Sometimes 
a  conglomerate  is  met  with  between  the  sandstone  of  the  coal  formation, 
but  that  is  rare;  hence  it  is  known  by  the  local  name  of  the  Exeter  red 
conglomerate,  Exeter  being  the  locality  where  it  is  well  developed.  From 
this  fact  we  conclude,  that  so  coal  worth  working  will  be  found  in  this 
district.  Other  seams  may  be  found,  and  which  may  yield  a  few  thou- 
sand mounds,  but  no  supply  to  any  extent  will  ever  be  procured.  The  coal 
now  met  with  is  partly  brown  coal  (lignite)  and  partly  jet,  and  m)t 
true  bituminous  coal;  it  however  is,  from  the  experiments  on  a  small 
soale  here  made,  well  adapted  for  steam  vessels,  &c.  burning  as  it  does 
with  good  flame,  emitting  much  gas,  and  at  the  same  ^me  having  but 
a  small  quantity  of  earthy  matter. 
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Mow  the  carbonifooiu  aerifito  tbere  is  aaother  kind  of  ooal  nuet  with 
IB  the  pfinutiye  and  tmuulMi  seiiefl,  vie.  gknoe  coftl«  or  anthracite,  a 
non-bitainiiioiiB  coal,  which  10  sow  lexteaaitely  used»  particUlarlj  in  Am^- 
licB,  in  steam  resaelflk  but  as  these  Itwkt  «re  still  older  than  the  carbo* 
mkatooB  aenem,  noiXe  ait  met  with  here  in  situ. 

We  have  made  these' observations  in  ordte  that  yon  nay  decide  what 
is  to  be  done  with  the  small  ^nantity  iHnch  has  been  collected.  For 
my  own  part,  I  think  that  the  boat  might  as  well  have  remained  where 
it  was,  or  rather  that  the  individual  or  indivkhials  who  preceded  me, 
ought  to  have  given  it  as  his  or  their  opinion,  that  the  supply  would 
never  be  commensurate  with  the  demand,  even  for  a  single  vessel  for  a 
.  few  months ;  and  that  at  the  same  time  the  collecting  of  coal  from 
such  small  seams  would  incur  great  expense  to  Oovemment.  But  no 
doubt  the  alum  slate,  which  is  of  a  deep  black  colour,  and  which  occurs 
in  many  places  along  with  the  coal,  was  confounded  with  it,  and  led  to 
tile  supposition  that  coal  was  to  be  met  with  in  quantity. 

If  you  think  it  necessary  to  send  to  Bombay  any  of  the  eoal  oc^ected,  I 
may  mention  that  individuals  who  remove  the  aium  slate  from  maut^ 
here  to  the  place  where  the  coal  seams  occur,  ^receive  one  rupee  for  every 
axte^  pucka  mauhds  they  brmg  to  the  manufactory  in  the  town,  and 
it  is  so  near  to  the  river,  that  no  letoa  than  half  of  it  was  washed  away 
by  the  late  flood. 

As  I  find  that  it  is  necessary  to  go  to  Peshawur  by  Cohat,  unless  i  pro* 
oeed  by  the  right  bank  of  the  river,  I  shall  be  in  thii  district  some  ten 
or  twelve  days>  as  it  is  both  an  importanit  and  interesting  geological 
oae.  By  the  district,  I  mean  some  30  coes  round.  To-mOTrow  I  shall 
be  in  the  immediate  neighbourhood*  On  the  1 7th,  I  sbidl  ascend  the  river 
in  the  boat,  leaving  every  thing  here,  with  the  exception  of  a  small  tent, 
and  shall  be  absent  some  six  or  seven  days,  depending  much,  however,  on 
ths  geological  structure  of  the  country.  I  shall  also  have  ample  oppor^ 
tanity  of  witnessing  the  devastations  of  the  late  flood,  the  accounts  of 
which  given  here  are  awful.  I  have  made  a  magnificent  collectidn 
of  minerals  at  the  different  minesi  and  intend  to  send  two  camel  loads 
for  the  boat  to  Bahawulpore,  with  directions  to  forward  them  to  Feroze* 
pore.  I  trust  my  collection  of  minerals,  birds,  &c.  will  surpass  any  that 
have  been  sent  to  Calcutta  for  some  time.  In  addition  to  the  two  camel 
loads  of  minerals,  I  have  other  two  camels  and  thiee  mules  loaded  vnth 
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specimens,  so  that  it  is  necessity  which  forces  me  to  adopt  the  abore 
plan,  and  here  there  are  tfaoosands  of  spedmenB  which  any  coUection  in 
Europe  would  be  proud  to  ha:ve.  To  shew  tht  nature  of  the  coal,  I 
have  enclosed  spedmens,  which  probably  you  will  tiiink  worthy  of  being 
sent  to  the  Coal  Ck)mmittee«  Calcutta,  in  order  that  they  may  see  that  it 
is  not  true  bituminous  coal.  The  rocks  illustrative  of  the  district  I 
shall  afterwards  furnish.  I  have  made  a  small  collection  of  cmns ;  I  send 
some  that  iqipear  most  interesting;  probably  you  will  transmit  them 
to  Secretary  Torrens,  for  examination ;  their  history,  where  found,  &c. 
I  shall  afterwards  send. 


On  the  Literature  and  Origin  of  certain  Hill  Tribes  in  Sikkim,  By  A. 
Campbell,  Esq.  Superintendent  of  Darjeeling, 

Ilam  Sing,  Dewan  of  the  Sikkim  Raja,  who  is  a  Limboo,  informs  me, 
tk^t  the  original  country  of  his  tribe  is  the  province  of  Chung  in  Thibet,  a 
short  distance  to  the  south  of  Lassa,  and  that  the  word  "  Chong,"  used 
by  the  Lepchas  to  designate  this  tribe,  is  a  corruption  of  the  provincial 
name.     He  also  informs  me  l^at  in  his  youth,  fifty  years  ago,  he  used 
to  see  Limboos  reading  pothis  in  a  character,  which  he  believes  was  pe- 
culiar to  his  tribe,  and  that  he  was  told  by  some  of  the  patriarchs,  that 
this  character  was  one  which  had  been  compounded  from  many  others, 
by  a  sage  of  the  tribe,  who  had  lived  at  a  very  remote  unknown  period. 
There  are  now  no  traces  of  the  existence  of  a  written  character  peculiar 
to  the  Limboos  on  this  side  of  the  snows,  and  as  there  is  scarcely  any 
intercourse  between  the  southern  members  of  the  tribe  and  their  north- 
em  progeners,  and  as  those  who  essay  writing  in  Nipal  and  Sikkim 
choose  the  Nagri  character,  it  is  probable  that  the    language  of  the 
Limboos  will  not  again  be  known  as  a  written  one  on  the  southern  side 
of  the  Himalaya. 

Regarding  the  "Murmis,"  the  same  intelligent  old  gentleman  tells 
me,  that  their  Thibetan  origin  is  well  established,  and  known  to  all  well- 
informed  persons,  who  take  an  interest  in  tracing  the  peculiarities  and 
affinities  of  the  Cis  and  Trans- Himalayan  tribes.  Although  I  have 
mixed  with  many  Murmis,  I  have  not  met  with  any  who  could  give 
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me  paiticiilan  of  their  Thibetan  origin,  all  being  aatiafied  with  the 
knowledge  of  their  tribe  having  at  some  remote  period  migrated  across 
the  snows  £rom  Bhote,  and  with  asserting  that  they  had  preserved  their 
kngoage  (Thibetan)  and  religion  (Bhuddism)  unchanged  since  their  arri- 
tbL  The  Mnrmis  are  by  the  Lepchas  and  the  Bhootiahs  of  Nipel  and  Sik- 
\am,  called  "  Niahnng/'  whidi  my  informant  says,  arises  from  their  being 
eomposed  of  two  fttmilies,  or  divisions ;  one  having  migrated  from  the 
province  of  "Nimo"  in  Thibet,  and  the  other  from  the  district  of 
"  Shnng^'  in  the  same  country.      Hence  the  general  appellation  **  Ni- 
sfaung."     Hie  Dewan  says,  tiiat  the  "  Murmis"  are  a  numerous  tribe  in 
their  original  country,  through  which  he  has  passed  en  route  from  Sikkim 
to  Laasa,  by  a  road  running  parallel  with  the  one  from  Digarcfai  to  that 
dty,  but  considerably  to  the  eastward  of  it.     He  believes  that  the  Mur- 
mis  on  this  side  of  the  snow  are  less  changed  in  habits  than  any  of  the 
other  Thibetan  ones  with  which  we  are  acquainted.     Of  the  "  Magars" 
be  says,  "  They  are  imquestionably  a  people  of  this  side  of  the  snows, 
and  the  original  country  is  Sikkim,  from  which  they  were  first  driven 
vest  by  the  Lepchas  across  the  Mechi  and  Konki  rivers,  and  tibence  fur- 
ther west  by  the  limboos  beyond  the  Anm  and  Doodkooshi.    While  in 
Sikkim  they  were  not  Hindoos ;  they  ate  fowls,  pigs,  and  ever3rthing  ex- 
cept the  cow,  from  which  1  believe  they  abstained.    They  had  no 
priests,  or  jmja  of  any  kind.     Now,  however,  they  have  the  Brahmins, 
and  are,  I  believe,  reckoned  very  good  Hindoos  in  Nipal." 

As  to  the  "  Gurungs,"  said  the  Dewan  in  reply  to  my  questions  anent 
them,  "  we  people  of  Thibetan  origin  have  nothing  to  do  with  them, 
they  belong  especially  to  the  central  and  western  parts  of  the  Nipal 
mountains,  and  have  always,  I  believe,  been  less  or  more  followers 
of  Hindooism."  The  locale  of  the  Gurungs  is  correctly  enough  stated 
•here ;  whether  their  Thibetan  origin  can  be  disproved  I  know  not,  but 
Mr.  Hodgson  probably  can  settle  the  question. 
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A  Fifth  Memoir  with  reference  to  the  Theory  of  the  Law  of  Storms  in 
India,  being  researches  about  the  Madras  Storm  of  May  16th,  1841, 
and  an  account  of  a  Whirlwind  experienced  by  the  French  Ship  "  Pa- 
quebot  des  Mers  du  Sud,*'  Capt»  P.  Saliz,  off  the  Cape,  By  Henry 
PiDDiNOTON,  Esq. 

On  the  16th  May  1841,  a  storm  was  experienced  at  Madras,  severe 
enough  to  cause  all  the  ships  to  put  to  sea,  and  one  or  two  vessels  were 
lost  along  the  coast,  with  several  native  craft.  I  am  indebted  to  the 
very  zealous  ezertion^  of  Capt.  Biden,  Master  Attendant  of  Madras,  for 
almost  all  the  logs  from  which  I  have  been  able  to  trace  it ;  and  it 
proves,  like  those  I  have  hitherto  investigated,  to  have  been  a  true  cir- 
cular storm  coming  from  the  £.  S.  £.  the  centre  passing  over  Madras, 
or  a  little  to  the  northward.  My  own  collection  indeed  amounts  but  to 
one  of  the  logs,  that  of  the  Petite  Suxanne,  French  shi^,  which  however 
enables  us  to  estimate  the  centre  for  the  Idth."^ 

As  befoce,  1  give  first  the  documents  in  the  order  in  which  \  have 
used  them,  and  then  a  statement  of  the  various  jauthorities  for  the  ceii« 
tres  marked  for  the  track  of  the  storm  at  noon  each  day. 


Capt,  Biden*8  Letter  says, 

Madras,  June  2iid,  1841. 
"  You  will  have  heard  of  our  gale  on  the  16th  ;  it  was  partial,  and  did 
not  blow  very  hard  here ;  it  seems  that  the  vessels  which  slipped  from 
the  roads  experienced  more  severe  weather  outside.  All  the  15th,  the 
weather  looked  suspicious,  cloudy,  gloomy,  and  the  atmosphere  very 
close.  On  that  evening  I  despatched  a  circular  through  the  fleet,  advising 
a  good  look-out,  and  due  preparation  in  cases  of  emergency.  The  Baro- 
meter continued  nearly  stationary  until  noon  on  Sunday ;  when  the  surf 
rose,  the  breeze  increased,  and  the  Barometer  fell.  I  made  signals  first  to 
prepare,  and  in  an  hour  afterwards  to  cut  or  slip.  It  blew  fresh 
fromN.  N.  £.  at  this  time,  1  p.  ic.  and  at  4  p.m.j  there  was  much  thun- 
der and  lightning  with  rain ;  at  7  the  gale  increased ;  and  about  8,  amid 
torrents  of  rain,  and  with  a  short  lull,  the  gale  flew  round  to  the  S.  S.  W. 

*  I  am  also  indebted  to  Government  for  the  report  from  Captain  Campbell,  Assistant 
Surveyor  General,  which  enables  us  to  trace  the  storm  in  land  to  Royacottah  and 
Bangalore. 
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limoii&ly  fw  an  hour ;  at  this  time  the  report  firom  the  Observa- 
tory, stated  '  we  expect  a  perfect  hurricane ;  be  prepared.'  I  was  on 
^  beach  all  zfight,  and  at  11  the  Barometer  had  risen  considerably ;  the 
wind  abated,  and  towards  day-light  we  had  a  strong  Soatheriy  wind, 
with  fiur  wealiier.  Yon  will  have  observed  by  the  Madras  papers,  how 
materially  the  Barometers  differed,  but  I  think  the  best  instroment  we 
bave  here,  is  that  kept  by  Lieut.  Ludlow,  which  the  serap  of  a  news- 
psper  states,  fefl  to  99'069.  Several  ships  experienoed  quite  a  gale  on 
the  3d  of  May  close  to  tiie  line.  There  has  btfen  much  bad  weadier 
sH  along  the  Ckiromandel  Coast." 


Modftao.  CWo;  from  tho  Nowqug^  aceomni. 

"  On  Saturday  evening  the  sun  set  with  every  appearance  of  rain. 
Aeam&Dgly,  about  seven  p.  h.  the  ndn  commeneed^  and  continued,  wi^ 
but  little  intermisrien  titt  early  yestenA&y  morning.  Between  ive  and 
devea  p.  h.  on  Saturday,  the  wind,  whieh  had  been  gradually  inorea»- 
ing  in  violence  tiiroughout  tiie  day,  btew  a  strong  gale,  first  from  the 
North  and  then  from  the  South,  and  ibr  a  few  minutes,  from  all  points 
of  tlie  compass.  At  ^a»  a.  h.  the  Master  Attendant  signalized  the 
vessels  in  the  roads  to  oH^  and  make  sM,  which  wns  seconded  by  guns 
feed  from  the  ramparts;  in  consequence  of  which,  aU  the  Knglish  vessels 
in  the  roads  immediately  put  to  sea.  Thea*  Commanders  and  Chief 
Officers  were  mostly  on  shore  at  the  time,  one  of  whom  offered  two  ban* 
dred  rupees  ibr  a  boat  to  convey  him  on  board,  but  without  effect,  as  the 
sea  waa  running  too  high  for  any  boat  to  make  the  attempt.  The  Cathm^ne 
was  the  last  th^t  left  the  roads.  Soon  after  the  gale  commenced  on 
Sanday  evening,  two  Native  Briga  and  two  Dhonies  were  driven  on 
flbote.  One  of  the  former  was  compleldy  riiattered  to  pieces.  A  third 
Dhoney  foundered  a  short  distance  outside  the  surf,  but  the  crew  had 
fortunately  got  into  a  boat,  and  were  picked  up  by  another  Dhoney.  The 
greatest  praise  is  due  to  the  Master  Attendant  and  his  Assistant  for  the 
judgment,  acthrity,  and  zeal,  di^layed  by  them  prior  to  and  during  the 
gale,  by  which,  in  afl  probabdlity,  great  loss  of  life  was  prevented. 

"  We  have  not  heard  of  any  denude  having  been  done  on  shore,  be* 
yood  die  blowing  down  of  a  tree  here  and  there,  and  the  kiss  of  a  few 
tiles  from  off  sundry  old  housee. 
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"  We  hare  reoeiyed  several  accounts  of  the  effects  of  the  gale,  one  of 
which  we  herewith  append. 

"  The  gale  commenced  at  about  two  o'clock  on  Sunday  morning  from 
the  North  Westward  (was  not  this  about  the  hour  of  moon  rising  ?) 
attended  with  riolent  squalls  and  rain,  which  it  was  feared,  would  part 
the  Shilling:  however,  at  day-light,  all  appeared  to  be  holding  on 
well.     At  this  time,  the  weather  seemed  brcdcen,  and  the  Barometer 
high  and  steady,  though  the  surf  was  so  high  that  no  boats  could  go  off. 
From  nine  till  noon,  the  weather  was  murky,  and  unsettled.    The  Scud 
was  flying,  sometimes  in  a  South  and  South  Easterly  direction,  and 
so  long  as  the  wind  hung  off  the  land,  no  danger  to  the  Shipping  was 
apprehended.      At  one  f.  h.  indications  of  bad  weather  became  ap- 
parent by  the  falling  of  Barometers,  and  the  Suif  and  Sea  rising  to  an 
alarming  degree,  and  merging  into  one,  nearly  a  mile  out.   The  Com- 
manders of  Vessels  (nearly  all  of  whom  were  on  shore,  with  some  of  the 
Chief  Officers)  now  felt  very. anxious  for  the  safety  of  their  vessels, 
especially  when  it  was  impossible  for  them  to  get  off  to  their  ships ; 
which  were  signalized  from  the  Maaler  Attendant's  Flag-staff  to  pre- 
pare for  sea,  and  afterwards  to  cut  or  slip,  simultaneous  with  whidiy 
guns  were  fired  every  five  minutes  for  one  hour  from  the  Ramparts  iji 
the  Fort,  which  latter  exedlent  warning  we  do  not  reooX^ect  having 
been  adopted  for  many  a  year.    At  this  moment,  the  deepest  anxiety 
was  depicted  in  the  countenance  of  every  Commander  whilst  watching 
his  vessel  in  the  operation  of  cutting  or  slipping,  which  we  understand 
was  all  done  in  the  quickest  and  most  seaman-like  manner,  and  every 
vessel  safely  under-weigh  endeavouring  to  make  an  offing  by  two 
o'clock.      Until  six  p.  h.  the  Barometers  continued  gradually  fiedliiig, 
and  the  weather  assumed  a  most  threatening  appearance.     Every  body 
-who  had  the  shipping  interest  at  heart  highly  approved  of  the  prompt 
and  judicious  steps  taken  by  the  Master  Attendant,  in  advising  the 
vessels  to  go  to  sea,  and  felt  glad  that  they  were  all  well  outside  and 
dear  of  the  roads.     Not  so  with  the  Dhoiues,  which,  after  observing 
that  an  the.vessds  had  been  warned  and  had  proceeded  to  sea,  remain- 
ed, preferring  trusting  to  their  fragile  ground  tackMng  rather  than  ven- 
ture to  sea  in  such  tempestuous  weather.     The  consequence  was,  that 
two  Brigs  and  one  Dhoney  came  on  shore  at  the  Fort  alter  dusk,  and  one 
Brig  during  the  night  at  the  Ad3rar.     We  also  learn  that  one  Dhoney 
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ibmidered  in  tbe  roads,  though  the  crew  happfly  reached  another  Dhoney 
m  a  jolly  boat.  Ab  fiff  we  can  learn,  we  are  g^  to  state,  that  no  lives 
vere  lost  tiuonglioat  this  catastrophe,  though  it  was  difficult  to  advise 
Ae  poor  creatures  (feaxM  of  their  safety  whibt  dinging  to  tlie  wrecks) 
not  to  attempt  to  leave  their  vessels  until  ordered,  lest  they  might  be 
csnied  under  the  vesseb'  bottoms  and  be  omshed  by  the  under-tow  of 
the  water;  however,   fortunately,  Mr.  MoKennie  sueoeeded  in  this 


"We  are  infdimed  liiat  tiie  conduct  of  most  of  tiie  Officers  of  H.  M. 
57th  Regiment,  with  many  others,  namdy  Doctor  Rogers,  the  Town 
Mijor,  Certain  Noble,  Port  Adjutant,  Mr.  Madean,  tiie  Captains 
whose  vessels  had  gone  to  sea,  Ci4>tain  Phillips,  Mr.  Dallas,  and  many 
other  gentlemen,  was  most  praiseworthy,  for  their  unwearied  exertions 
and  at  some  risk  of  their  liyes,  (asitvras,  we  understand,  several  persons 
were  hurt  by  ^e  pieces  of  the  wreck.  Captain  Tapiey  of  the  Tenasserim 
being  one)  to  rescue  the  poor  unibrtm&ate  creatures  from  their  perilotts 

flloajdon. 

"  At  dght  p.  M.,  the  weather  moderated,  and  yesterday  morning  boats 
ticxe  able  to  go  off  to  the  Dhonies,  which  are  now  in  the  Roads,  with 
the  anchors  and  cables  which  were  wanting.  Of  course  the  commanders 
aie  anxiously  vratohing  and  waiting  Hie  return  of  tiieir  ressels,  and  .the 
Msster  Attendant  must  have  enough  to  do  to  recover  the  anchors  and 
esUea  firom  wtaA  the  shipping  hsive  parted  and  slipped.  The  wind 
being  southeily,  it  was  yesterday,  favourable  for  the  vesaela  to  run  back 
again." — AtkauBum. 

From  the  Madrtu  HeroU  of  the  19th  instant,  we  gather  a  few  more 
items  of  news,  but  they  are  of  no  gieat  moment: — 

'  Of  the  ships  whieh  put  to  sea  on  Sunday,  the  Farteteue  only  has  re- 
tained to  the  roads«  She  has,  we  believe,  sustained  litde  or  no  damage. 
Hie  Joim  WilUam  Dare,  Captain  Shepherd,  from  Bombay  t^e  24th  of 
^ril,  and  Colombo  the  lltb  of  May,  the  Helen  Mary,  Captain  Palmer, 
from  Colombo  the  lOlh  of  May,  and  the  Gknipiofi,  Captain  Bentley, 
from  Moulmein  the  37th  of  April,  came  in  yesterday.  The  iint  of 
these  three  vessels  lost  her  top-masts  on  the  15th,  in  a  heavy  squall, 
bat  tiie  second,  though  she  enoountefed  the  same  storm,  sustained  no 
injury.    The  Champion  too  is  all  right  and  tight. 
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Extract  from  the  Log  of  the  French  Ship,  Petite  Suzanne,  Capt,  Gabpbt, 

reduced  to  Civil  Time, 

.  The  French  ahip  Petite  Suzofme  was  at  noon  on  the  14th  May  la 
lat.  10^  21'  N.,  longitude  by  Chr.  (from  Parift)  81*  14'  E.  or  83*»  34'  E. 
6rom  Greenwich,  wind  WNW.  5  knot  breeze,  which  became  vaiiabk 
and  calm  towards  midnight  with  squalls. 

15th.  Midnight  to  noon,  winds  variable  from  North  to  NNW.  in  pufi« 
increasing  to  heavy  squalls  and  rain,  sea  rising.  No  oboervation.  Lat.  by 
accounts''  25'  N.,  longitude  8P  40'  Paris,  or  84**  London.  Noon  hove 
to  under  close  reefed  main  topsail,  p.m.  gale  frxMn  N.  to  NNW.  and 
NW.— at  5  to  8  N£.  to  East— at  9,  South,  and  at  1 1  S8W.  bbwing  a 
heavy  gale.  At  1 1  p.m.  almost  a  hurricane,  ship  hove  to  again  since  9 
P.M.  when  she  bore  up  for  an  hour. 

16th.  To  noon  wind  SSW.  At  6  a.m.  gale  moderating.  At  ^  past  7 
bore  up.  Noon  no  observation,  lat.  account  10^  38'  N.,  longitude  account 
84»  3'  Paris,  or  dG""  23'  London  :  to  midnight  winds  SSW.  and  S.  and 
fine. 


The  Hydroose. 
News  from  Madras  received  to*day  mentions  that  thslfydroose.  (Lin- 
ton,) from  Calcutta,  bound  to  the  Mauritius,  had  put  into  Goiinga  for 
repairs,  having  experienced  much  squally  weather  in  her  passage  hence, 
in  which  she  received  much  damage.  On  the  15th  ultimo,  when  in 
lat.  12^  8'  N.  and  long.  84<*  47'  £.  the  bad  weather  began ;  and  on  the 
following  morning  it  increased  with  heavy  gales  from  E.  to  N.  E.,  wind 
shifting  to  the  Westward  during  the  day,  with  a  high  sea  on — they 
were  then  in  lat.  11^  37'  N.  and  long.  84°  £. — ^the  vessel  labouring 
much.  At  this  time  she  began  leaking,  and  the  pumps  were  kept  con- 
stantly going ;  the  leak  being  in  no  way  lessened,  and  all  her  sails  hav- 
ing been  aplit  in  a  heavy  gust,  besides  a  portion  (800  bags)  of  her 
cargo  having  been  thrown  overboard  to  lighten  her,  she  was  obliged  to 
put  into  Coringa  for  repairs. — Calcutta  Courier,  June  11. 


Master  Attendanfe  Ojfice,  Madrtte, 

**  State  of  the  Barometer,  from  the  Surveyor's  Observatory, — In  our  no- 
tice of  the  storm  which  visited  Madras  on  the  16th  and  17th  inst.  in 
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ovr  last  imae,  we  were  inconrect,  we€nd,  in  assigiiiiig  29*31  otily  as  the 
lowest  range  of  the  Barometer ;  the  mercury  haring  stood  at  29*069  at  6h. 
56in.  on  the  ISdi.  The  following  is  a  memorandnm  of  the  range  dur- 
iag  that  day,  fxffrected  for  temperatare,  ke.,  as  noted  at  the  Magnetic 
Obaervatory  by  Lieutenant  Litdlow  : — 

lOJ  A.  M 29*6505 

11      -6205 

12  Noon -5550 

2  p.  M -4625 

4h.41m -3190 

5  41     -2710 

6  41     1227 

6     56     *0690  the  lowest,  af- 

ter  which  it  began  to  rise." — Madras  Spectator, 


Skip  George  the  Fourth's  report  to  the  Master  Attendant  of  Madras. 

"  I  beg  to  say,  upon  slipping  last  Sunday,  we  experienced  a  bard 
gile  from  Northward  veering  to  Westward,  with  tremendous  squalls 
irhidi  lasted  till  about  4  a.  m.  The  ft^owing  morning  more  moderate, 
nd  settling  into  fresh  SW^.  Monsoon  with  fine  weatlier.  According 
to  your  request,  I  have  sent  the  indication  of  Simp,  and  Bar.  toge- 
tiierwith  Lat.  and  Long,  each  day  at  noon." 


SmdaT,  16Ui.  Simp. 
Iti  P.M.  29.56 

W 

6.(J0 

MldoiahL 

iUOA.M 

NooD  J7th, 


„40 

..60 
..65 


Bar.  ]l7tb. 
29  3J4.0()P.M. 
„  *2daOO 

„      5  lOU  A.  M. 

„  14  8.00 
40  Noon  18th, 


46 


73 

»68 


»f 


Simp.     Bar. 

29.52 
54 


mp. 

uo 


4.00  P.M. 


II  5oaoo 

„  52  4.00  A.  M. 


•29. 
,.72 
„74 
,.80 
,;8p 

,.80 
„80 
,.80 


„ 
„ 
», 
,» 
»« 


56 
62 
62 
63 
64 
65 


19tii. 

8  00  a.m. 
Noon  19th, 
8.00  p.m. 

8.00  A.  M. 

Noon  aO(h, 
8.00  P.  M. 
Noon  2U% 
4  a.  m. 


Si 


Simp. 
29i90 
,.87 
,,93 
,.96 

,.  96 
„W 


Bar. 

29.70 
„  69 
..  76 
..  79 
..  76 
,.  79 
„  73 


73 


Latitude, 
Longitude, 


'  Monday 
13*  16' N. 
dl"   y  E. 


Tuesday 

\Zo  14'  N. 

182«  Idf  E. 


Wednesday      Thars. 
12°23'N.    110  39'N*  ll^SS'N. 
83»  41'  E.   8:^0  56^  bJ.83»  14'  B. 


Friday    t  Saturday 


12*  44'  N. 
80O  57'  E. 


Ship  CUf  o/Poonah*i  r^ort. 
Smday,  ISth  May,  1641. — ^At  daylight,  fresh  gale  with  rain,  found 
the  Barque  Ann  diiying  near  to  us;  at  10  a.  k:  veered  away  to  90 
&fhomB.   Barque  still  driiring.     At  30  p.m.  slipped  our  chain,  and  stood 
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out  to  sea  under  treble  reefed  topsails,  fore  topmast  staysail  and  dooUe 
reefed  driver.  At  4.30  p,^.  a  sudden  shift  of  wind  from  SW.  witii 
thunder,  lightning,  and  nun,  blowing  a  complete  hurrioane;  carried  away 
larboard  quarter  boat,  and  driver  boom,  spUt  main  topsail  and  fioresiul* 
At  8  P.M.  brought  ship  to  under  bare  poles ;  after,  moderated  and  made 
sail  to  the  best  advantage. 


Latitude, 
Longitude, 


17th  May. 
13?  3'  N. 
SV    2Qf  E. 


18th  May. 
13*   23' N. 

82«  oe'B. 


19th  May. 

13«.  l(f  N. 
81"    64' B. 


Barque  Tenasserim'e  report, 

Saturday,  I5th  May,  1841.— First  part  N.  Westerly  and  NNW. 
breezes  and  a  confused  sea ;  midnight  blowing  hard,  veered  away  chain 
to  65  ftithoms. 

Sunday,  1 6th  May, — ^From  midnight  blowing  hard  with  a  heavy  sea  get* 
ting  up,  daylight  blowing  very  hard  from  NNE.  with  heavy  appearance 
and  every  indication  of  an  approaching  gale.  About  noon,  agreeable  to  in- 
structions per  signal  from  the  shores  let  go  the  best  bower.  At  1  f.m.  a  reiy 
heavy  sea  struck  the  ship,  carried  away  all  the  palls  of  the  windlaas  and 
the  starboard  bawsepipe,  and  parted  the  larboard  lower  chain ;  findings 
ourselves  in  a  very  critical  position  with  respect  to  the  George   the 
Fourth,  Indiaman,  thought  it  most  prudent  to  run  to  sea.    Set  the  for€- 
sail,  fore-topmast  staysail,  and  close  reefed  main  topsail  and  trysail,  run- 
ning ESE.  At  5  P.M.  the  gale  suddenly  abated,  and  veered  round  to  the 
S.  £.,  immediately  wore  ship  to  the  SW.,  scarcely  had  we  wore  round 
than  a  tremendous  squall  from  S.E.  caught  the  ship  and  laid  her  an 
her  beam  ends  for  a  quarter  of  an  hour,  split  the  foresail  to  ribbands  and 
also  the  lee  dew  of  the  main  topsail ;  whilst  in  this  position  the  jolly 
boat  was  unhooked  by  the  booms,  and  fell  in  the  water  bow  foremost* 
canying  away  the  topping  lifts  and  g^ys ;  was  unable  to  recover  lier, 
whilst  in  this  state,  therefore  cut  away  the  stem  falls.    About  6h.  30ni. 
a  tremendous  sea  struck  us  on  the  larboard  quarter,  capsized  and  broke 
^e  coinpapiott  hatch ;  put  the  chronometer  for  safety  down  below ;  tre- 
ivendous  hard  squalls  from  the  southward ;  running  east  under  bare  polea^ 
the  main  trysail  being  split ;  observed,  running  apparently  before   the 
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vmd,  ft  Bftrqne,  which  obliged  us  to  keep  away  and  shew  a  li^t ;  she 
paned  witfam  a  quarter  of  a  mile  of  us.  At  8  r.M.  Uobed  the  helm  "alee/' 
nd  set  the  lore  topmast  staysafl;  shippiiig  immeaBe  quantities  of  water 
in  efery  directioii.  Midnij^t  blowing'  a  hard  gale  from  S6W.  widi  a 
eonfuaed  aea ;  during  a  serece  squall,  the  jib  aocideBtly  got  adiilt  un- 
perceiTed  by  any  one,  and  was  unfoitiniately  nearly  aU  blown  away ;  du« 
ring  the  height  of  the  gale  the  Barometer  28.60. 

IfondSoy,  17M  May, — a.  h.  very  hard  squalls  with  a  heayy  sea, 
vesseL  labouring  heavily  (but  perfectly  tight),  gale  somewhat  abated. 
About  dayhghtnoon^  afiresh  gale  and  ckudy  weather,  lat.  observed  13* 
Iff  N.,  long,  by  chron.  81^  29' — 7h.  30m.  very  heavy,  threatening  appear- 
ance in  SW.  wore  ship  to  the  ES£.  and  furled  the  fore  topsul ;  blowing  a 
hsrd  gale  with  a  heavy  confused  sea,  making  breaches  in  every  direction, 
a  great  quantity  passed  below,  through  the  companion  hatch,  though 
every  precaution  was  used,  by  nailing  planks  and  double  tarpaulins  over 
it  Midnight  Do  weather — Barometer  these  24  hours  very  unsettled ; 
It  midnight,  28.80. 

T\ie9day,  ISth  May, — ^Blowing  a  hard  gale  with  a  high  rolling  sea, 
fiTi^ingr  the  vessel  to  lurch  very  heavily  ;  at  1,  Barometer  29.00 ;  at*  2h, 
30m,  fen  to  28.80  ;  at  3  blowing  very  severe  witii  a  clear  sky ;  4  moderate ; 
5h.  30m.  wore  ship  to  the  westward;  daylight  moderate  and  clear,  out  close 
ree£B ;  7,  wore  ship  to  the  SE.,  out  all  reefs ;  noon,  a  fresh  breeze  from 
SW.  with  a  decreasing  sea;  latitude  observed  13^  16'  N.^  longitude 
by  chronometer  82<*  18'  £. 


Barque  Forte$cue*8  report, 

Saturday,  15M  May,  1841. — Strong  breezes  and  clear  weather,  with 
a  very  heavy  swell ;  latter  part,  strong  gales  and  squally  weather. 

Smiday»  \Sth  May. — Strong  gales  and  squally,  people  employed  pre- 
paring ship  for  sea.  At  7  a.  m.  hauled  the  long  boat  and  gig  along- 
ade  in  order  to  hoist  them  in,  found  it  was  impossible  to  hoist  them 
in»  <m  account  (A  the  s6a  runnii^  so  high,  the  long  boat  swampedidong- 
ade,  and  was  obliged  to  cut  them  away.  Barometer  at  the  lowest  28.78. 
p.  ML  strong  gaks  and  hard  squftUs,  people  emfdoyed  preparing. for  sea. 
At  1  slipped  the  best  bower  anchor  and  90  £ithoms  of  cable,  set  fore- 
toj^aail,  trysail,  foresail  and  mam  trysail  and  mizen.  At  6,  the  wind 
biew  a  complete  hunrieane,  brought  the  ship  to  tiie  wind  under  reefed 
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main  tryBail.  At  10,  wind  more  moderate.  Midnight,  strong  gales  and 
hard  squalls. 

17 th  May, — Gales  and  squally  weather.  Noon,  wind  more  modeimlie» 
latitude  by  observation  12^  5Qf  North. 

17M  Mtty,—v.  M.  North,  5  p.  m.  NW.  9  r.  m.  SW.  11  p.  m.  SSW. 

ISth  May,—v.  M.  S.  by  W.  Midnight  SW. 


Barque  Jane  Bkan's  report* 

Saturday,  1 5th  May,  1841. — Having  received  instructions  from  the 
Master  Attendant  at  7  p.  m.  to  pay  particular  attention  to  Section  15  of 
the  Port  Regulations^  immediately  we  braced  the  yards  to  the  wind  and 
furled  the  awnings.  At  11  p.  m.  while  the  master  with  the  watch  was 
on  deck,  the  cable  parted  at  the  30  £a.thom8  shackle,  cut  away  the  best 
bower  and  veered  away  to  50  fathoms.  At -day  light  made  all  prepara- 
tion for  sea. 

Sunday,  16th  May,  1841. — At  1  p.  m.  we  received  orders  to  cut  or 
slip  ;  and  run  for  sea,  wind  NN£.,  we  slipped  our  best  bower  and  run  ac- 
cording to  orders  in  company  with  George  the  Fourth  and  Forteseue,  At 
4  p.  M.  increasing  gale,  split  the  topmast  staysail  and  foresail  all  to 
pieces,  stowed  the  remains,  lying  to  under  the  main  trysail.  At  4  p.  m. 
blowing  a  severe  hurricane,  the  main  trysail  blew  all  to  pieces.  At  8  the 
wind  at  NW.  At  10  p.  m.  WNW.  lying  to  vnth.  a  top-gallant  studding 
sail  in  the  mizen  rigging,  loud  claps  of  thunder  and  vivid  lightning  all 
round  the  compass. 

Monday,  17 th  May,  1841. — Commences  with  a  severe  gale,  attended 
with  very  hard  squalls  and  rain.  At  1  a.m.  the  wind  into  the  SW.  At  2 
A.  M.  South".  At  4,  wind  SSW.  Noon,  hard  squalls  and  heavy  rain,  out 
all  reefs. 


"  We  were  concerned  at  hearing  of  the  Icnis  of  that  well-known  country 
vessel  the  Isadora,  which,  whilst  loading  at  Vizaga|mtam,  was  totaHy 
wrecked  on  the  1 8th  instant ;  we  subjoin  an  extract  from  a  letter  on  the 
above  subject. 

'*  The  Isadora  is  a  total  wreck.  Mr.  Arbuttoot,  liie  Collector,  rendisr- 
ed  us  most  essential  service.     He  and  Mr.  Conway  and  several  gen- 
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flemen  attended  at  the  wreck  the  whole  of  the  first  day,  and  a  grait 
part  of  yeeterday*  thoiig;h  it  was  nunittg  and  blowing  dnadfuUy,  and  no 
sort  of  shelter.  Mr.  Arbuthnot  got  a  guard  of  two  hundred  Sepoya 
to  protect  the  property,  and  a  party  of  ;g^  Europeans  to  save  it.  Almost 
the  whole  cargo  was  saved,  and  many  of  the  ship's  spars,  stores, 
&c.  &c. 

"  The  Brig  Catkerme,  which  put  to  sea  6om  the  Madras  Roads  during 
the  gale  of  the  16th»  had  readied  Vizagi^Mtam  on  the  20th,  says  the 
AikauBitm,  with  the  lose  of  her  main  mast»  whkh  it  had  been  found 
neeeasary  to  cut  away,  in  consequence  of  the  vessel  having  been 
thrown  completely  on  her  beam  ends  by  a  sudden  gust  of  wind ; 
sbe  alao  lost  her  long-boat,  which  was  cut  adrift  in  the  same  emer- 
gency, at  which  time  an  unfortunate  lascar  was  also  washed  over* 
board,  and  perished.  In  other  respects  the  vessel  is  uninjured,  and  the 
cargo  that  she  had  on  board  has  been  landed  in  good  condition. 


Extract  from  the  Log  of  the  Barque  John  William  Dare,  from  Colom- 

bo  towards  Madras,  reduced  to  Civil  Time. 

Saturday,  I5th  May,  1841. — ^p.m.  westerly  wind,  light  breezes  and 
doudy,  with  a  dark  appearance  to  the  westward;  sunset  moderate  breezes 
and  cloudy.  At  midnight  strong  breezes  and  dark  cloudy  weather.  At  1, 
strong  pufb  of  wind.  At  4,  wind  from  the  west.  At  7  a.m.  was  taken  a- 
back  in  a  severe  squall  from  the  Eastward,  with  lightning  and  heavy  rain ; 
before  we  could  get  the  ship  before  the  wind,  the  main  topmast  went ;  af* 
ter  that  the  fore  topmast  and  mizen  mast,  flying  jib  boom,  end  of  the  jib- 
boom,  spanker,  gaff  topsail,  and  all  the  rest  of  the  sails  more  or  less  split 
in  ten  minutes,  after  which  the  wind  veered  round  to  the  Westward.  At 
7h.  30m.  Easterly  winds ;  spoke  the  Barque  Helen  Mary,  which  supplied 
OS  with  a  fore  trysail  for  a  mizen.  P.  m.  wind  W.  by  N.  commences  with 
squally  weather  from  the  westward.  At  3  p.m.  a  violent  squall  from  the 
eastward,  with  heavy  rain,  finished  clearing  the  wreck.  Sunset,  strong 
winds  frtMn  N.  £.  and  a  dark  gloomy  appearance  all  round,  reefed  and  set 
the  foresail.  At  8  f.  k.  blowing  a  gale  of  wind  from  the  N.W.  with 
constant  heavy  sqtttdls  of  ndn,  a  heavy  sea  getting  up,  ship  labouring 
ttoeh,  and  shipping  a  quantity  of  water  on  deck. 

Sunday,  I6th  May, — Midnight  strong  gales  of  wind  with  heavy  rain  at 
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intervals,  ship  straining  and  labouring  very  heavy*  took  in  the  foreaail 
oocaaionaUy — ^Daylight  ditto  weather,  with  a  lai^  oonfnaed  sea.  Noqq 
mor9  moderate  gale,  decreasing  weather,  winds  WSW.  strong  breeses, 
cloudy,  with  a  heavy  sea.  Midnight,  strong  breezes  and  cloudy,  lat«  at 
noon  1P.56'N. 


Report /ram  Gufptats  Cany^U,  Aaietant  Swveifor  General,  Madrae. 

I  have  the  honor  to  report  that  the  Barometers  at  Royacottah  and 
Bangalore  were  affected  by  the  Stonn  which  took  place  at  Madras 
at  2  A.  u.  of  Sunday  the  16th  May  1841,  and  that  at  Royacottah  the 
force  of  t^e  gale  was  felt  for  some  hours. 

"Die  observations  at  Royacottah  were  made  by  myself,  with  an  open 
cistern  instrument,  on  the  plan  described  in  the  29th  No.  of  the  Madras 
Journal,  with  a  tube  3-10  inch  in  diameter,  filled  and  boiled  by  myself. 

The  observations  at  Bangalore  were  made  by  the  Rev.  John  Ghnett» 
of  the  Wesleyan  Mission,  with  one  of  Newman's  iron  cistern  Barometers, 
with  a  tube  filled  and  boiled  by  myself  for  the  Medical  Board  at  Madras, 
which  on  frequent  comparison  never  differed  the  1- 100th  part  of  an  inch 
finom  my  own. 

The  observations  are  reduced,  except  for  temperature,  as  the  variation 
from  80*  of  Fahrenheit  by  either  instrument  was  but  three  or  four 
degrees. 


10  A.M. 


#P.M. 


Rojaeottah. 

Bangalora. 

Difliireiice. 

Royacotta. 

Bangalore. 

12th,           27,n» 

27.148 

-oja 

26,991 

'         27,041 

13th,           37,055 

27,l€6 

•oTl 

86,949 

36,974 

14th, 

27,070 

t» 

36,937 

36,958 

I5th,           37,033 

27,056 

•033 

36,911 

36,948 

16th,           26,963 

26,972 

•009 

26.859 

„ 

17th,           26,901 

26,966 

•055 

36,843 

36,888 

IStfa,           36,963 

27,007 

•044 

96,863 

96,931 

19th,           37,035 

37,083 
37,118 

3(;ooi 

•048 

26,959 

36,984 

DiAVBBM. 


-090 
•025 
•021 
•037 

»f 
•043 
•04O 
■035 


0,213 
D«l»nnia&  gteataat 


Depmaion  on  17tii. 
at  Royacottah  by  '0*4  intb. 


The  very  slight  variations  in  the  difference  of  the  observations  between 
the  two  instruments  at  a  distance  of  forty  miks,  shews  that  the  observa* 
tions  deserve  the  utmost  confidence.  The  greatest  depression  observed 
was  at  Royacottah  on  the  17th,  equal  to  0-212  inch  below  the  pressure 
on  the  12th. 
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Ob^enmtiotu  am  ike  wmlAer  iti  Eof^Mcoitrnk  &m  the  l&k,  ai  10  a.  v. 

Wind  N.W.  orercast,  with  Nimbi.  Thick  in  N.E. ;  lower  stratum 
of  clouds  moving  rapidly  with  a  N.S.  current ;  rain  in  N.E.  and  S.  at 
a  great  distance  (forty  miles),  air  very  clear.  Four  p.m.  overcast ;  wind  at 
N.  drizzling  and  heavy  rain.  At  night,  about  two  in  the  morning,  wind 
increasing  to  a  gale,  direction  not  certain,  believed,  8.E. ;  1 7th,  at  sun  rise 
wind  quite  fidlen. 

At  Bangalore, 

16fll  May. — 10  a.  x.  wind  moderate,  very  cloudy  and  oppressive.  At 
day-light  5  a.  x.  Barometer  26'868,  ra^  at  night  17th ;  10  a.  m.  very 
li%h  wind,  stormy ;  it  is  to  be  noted,  however,  tihat  in  this  month  high 
winds  prevail  at  Bangalore. 

It  win  be  remarked  that  the  gale  was  felt  simultaneously  at  Royacot- 
tah  and  at  Madras. 

Royacattah,  6M  August,  1841. 


TThe  Helen  Mary,  in  company  with  the  John  William  Dare,  had  nearly 
the  same  weather,  but  her  log  affords  no  Lat.  nor  Long,  from  which  to  de- 
duce her  position. 

The  Barque  Champion  also  from  Moulmein  to  Madras,  in  Lat.  10^  1' 
N.  to  Lat.  9^  23'  had  tremendous  gusts  of  wind  from  WNW.  on  the  16th, 
veering  to  the  SW.  which  seem  to  have  been  the  usual  monsoon  ;  but 
as  there  is  no  longitude  with  her  log  it  is  quite  useless  as  an  authority. 

Hie  Barque  Ayrshire  from  Malacca  to  Madras  has  obliged  us^with  a 
capital  log,  but  she  was  fortunately  for  her,  though  unfortunately  for  us, 
in  lat.  6**  SO'  N.  and  long.  89^  54'  on  the  15th.  She  had  here  a  heavy 
SW.  monsoon,  varying  from  SbW.  to  SW. 

The  Bengal  Merchant  from  Moulmein  to  Madras  passed  through  Dun- 
can's passage  in  the  Andamans  on  the  15th  with  strong  SEbS.  breezes 
and  <dear  weather,  which  would  agree  with  the  centre  of  that  day  if  we 
eoppose  the  storm  to  have  extended  so  fax,  which  I  do  not  think  it  did. 

The  Barque  Catharine,  about  midnight  on  15th  had  a  shift  of  wind  in  a 
gak  from  N£.  to  SW.  and  from  that,  to  noon  16th,  strong  gales  from 
SW.  being  then  in  8«  27'  N.  and  82*  32'  E.  Her  vicinity  to  the  high 
land  of  Ceylon,  and  her  being  considerably  to  the  Southward^  with  the 
SW.  monsoon  blowing  strongly,  makes  her's  also  a  very  uncertain  datum. 
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and  certainly  not  to  be  compared  to  the  ezaetness  derived  from  diat 
for  tlie  AJadiBs  ships  and  shift  of  wmd  on  tbb  day.  I  have  however 
marked  her  poution  for  the  16th  and  17th  on  the  chart. 

The  Barbae  JmoSa  from  Vizagapatam  to  Madras  had  heavy  gales 
varying  from  ENE.toNE.  on  the  16th  in  lat.  W  Si'  N.;  no  longitade, 
given ;  but  she  was  not  very  fi|r  from  the  coast,  and  thus  shows  dearly 
enough  that  the  storm  extended  to  aboat  the  distance  we  have  taken^ 
As  usual  she  had  SB.  winds  on  the  following  day. 

We  have  two  very  good  stations  for  this  storm,  from  which  we  axe 
enabled,  I  think,  to  fix  its  track  and  rate  of  travelling  with  tokeraUe  ac- 
coracy.    The  fizat  of  them  is  on  the  Idth,  when  we  have  tiie  Fiendi 
ship  Petite  Suza$me*s  log  and  that  of  the  Hpdroooe,  which  g^ve  a  centre 
at  noon  on  that  day  about  where  I  have  placed  it,  or  in  lat  9^  52^  N. 
long.  87*^  12'  E.    We  have  tiien  Captain  Biden'a  careful  account  giving 
the  shift  of  wind  at  Madras  at  8.  p.  m,  on  the  16th.  Now  from  noon  on 
the  15th  to  8  p.  H.  on  the  16tii  is  32  hours,  apd  the  distance  is  about  463 
miles  in  that  time,  or  340  miles  in  the  24h.  or  14 ^'th  per  hour.     Tak- 
ing eight  hours  of  this  rate,  or  113  miles,  backwards  frt)m  Madras  on  the 
ESE.  and  WNW.  line  of  its  track,  (it  will  be  seen  by  Captain  Biden'a 
letter  that  at  Madras  this  was  its  track  the  shift  being  from  NNE.  to 
SSW,)  we  have  for  noon  of  the  16th  the  spot  I  have  marked*  113  milea 
ESE.  of  Madras ;  and  as  we  find  by  the  various  logs  of  the  vessels  whidk 
slipped  from  Madras  roads,  that  the  shifts  or  veerings  of  the  wind  were 
between  noon  and  5  p.  m.,  as  they  had  necessarily  run  out  towards  it  to 
get  the  best  offing  they  could,  we  cannot  be  far  wrong.    This  centre  of 
the  16th  agrees  very  remarkably  with  the  log  of  the  Hydroose,  which 
vessel  had  her  shift  of  wind  on  its  track,  and  if  our  rate  b  correct,  about 
10  hours  before  noon,  or  at  2  a.  m.  of  the  16th.     It  will  also,  with  al« 
lowance  for  the  drift  (for  her  track  was  not  the  strait  line  it  is  laid 
on  the  chart)  agree  very  well  with  the  position  of  the  Petite  Suzatme, 
which  vessel,  by  the  rapid  veering  of  the  wind,  must  have  had  the  centre 
not  for  from  her  at  one  time ;  and  I  attribute  to  this  the  anomaly  of  her 
having  had  the  wind  for  about  three  hours  from  NE.  to  East.     It  will 
be  borne  in  mind,  in  considering  the  two  positions  of  this  vessel,  that 
there  is  good  reason  to  suppose  that  in  these  storms  strox^  par^  ma- 
rine currents  may  be  at  times  created.*  We  may  also  remark  of  hert,  hat 

*  Col.  Reid,  and  various  logs  in  mv  preceding  MeoioiiB. 
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the  is  about  as  fur  tem  tbe  omtre  at  noon  on  the  I6th  as  she  was  at 
BOOB  of  the  15di»  and  that  the  weather  seeaoa  to  hare  moderated  on  the 
former  day  to  aboat  the  degree  of  710161160  at  whieh  it  was  on  the  hitter, 
vUch  IS  also  an  mdirect  testimony  to  the  tmth  of  our  **t»»"**ft  of  the 
phees  of  the  centres.  These  are  tolerable  good  data  for  the  centra  of 
the  16th,  and  as  the  storm  was  then  rapidly  approndiing  the  shore,  it 
wovld  as  wsauik,  in  all  pcobabihty,  begin  to  show  those  anomalies  which 
there  seems  no  reason  to  donbt  do  occur  when  this  is  the  ease.  It  is 
most  unlortonate  that  we  have  not,  in  the  logs  of  the  J,  W:  Dare  and 
other  vessds,  any  computed  positions,  even  by  dead  reckoning,  and  not 
even  a  longitude!  Nodung  can  more  traly  show  the  difficulty  we 
meet  with  in  procoiing  oar  infbrmatian»  than  the  fMt,  that  in  this  in- 
itanoe,  even  the  Master  Attendant  of  the  port  could  get  only  retains  de- 
ficient in  one  of  the  most  essential  paints  ! 

i  was  at  first  incfined  to  supposed  tiiat  the  shift  of  wind  experienced 
byihe  CatkMrme  might  have  been  that  of  another  storm,  which  reaching 
Yizagapatam  on  the  1 8th  was  the  cause  of  the  loss  of  the  Isadora,  but  the 
eatire  want  of  latitodrs  and  longitodes,  and  even  of  the  direction  of  the 
vind  in  the  storm  of  the  I8th  at  Yizagapatam,  prevent  our  tiudng  this 
theory.  Yizagapatam  is  however  sudi  a  very  unsafe  anchorage  for  a 
vesa^  of  any  size  in  most  weathers,  tliat  die  Isadora  may  as  probably 
bave  been  wrecked  by  a  strong  Southerfy  gale  as  by  a  N.  Easteriy  or  Nor- 
theriy  one.  I  am  inclined  to  suppose  that  it  was  merely  a  nmasoon 
gale — i.  e.  the  monsoon  settuig  in  with  the  force  of  a  gale  ;  which  very 
6eqaently  oocura. 

I  have  before  alluded  to  the  rate  of  motion  of  this  storm,  which  was 
apparently  as  high  as  14^  per  hour.  I  have  made  the  vortex  310  miles 
in  diameter,  because  I  think  that  the  logs  of  the  Hydroose  and  Petite 
Siuaane  fairly  show  them  to  be  about  on  the  outer  verge  of  the  storm 
at  noon  on  the  I5th,  and  from  those  of  the  Amelia  and  Catherine  to  the 
North  and  South,  with  the  changes  experienced  by  the  Hydroose  and 
Vttite  Suzame  to  the  East,  and  at  Madras  to  the  West,  we  cannot 
take  it  at  less  on  the  16th. 

Our  only  reports  of  its  progress  inland,  where  it  would  first  meet  with 
the  lower  ranges  of  the  Eastern  Ghauts  forming  the  Pulicat  Hills,  about 
60  miles  inland  from  the  coast,  and  successively  with  those  which  flank 
the  table  hinds  of  Mysore,  are  those  from  the  Assistant  Surveyor  General 


90  Fifth  Menunr  m  the  Law  of  Stamu,  [Nc 

at  Royaootteh,  aad  from  the  Rsv.  Mr.  Girxeltait  Bangalore,  incbr 
hiB  letter.  'Hie  distance  from  Madias  to  Royaoottdi  is  about  l&k 
W.  by  S.  ^  S.  and  fmn  Madras  to  Bangakne  aboat  315  miles  W. 

We  see  lihat  the  centre  passed'  Madras  about  8  p.ic.  on  the  IGt' 
taking  it  then  to  have  a  semi-diameter  of  about  150  mfles,  and  %  ^M 
travelled  in  t^e  same  direction  as  before,  it  woukl  have  passed  ▼ei^  ^^Mi 
sideraUy  to  the  Northward  of  these  two  statioDB,  and  should  haim^i!^^^^^^ 
to  be  felt  at  Royacottah  at  8  p.  iff«  on  the  16th ;  where,  as  we  i&dsc  L  AW  *< 
the  appearances  and  wind  were  snspidotts»  though  unfbitanately  V^T  ^^^ 
no  direction  of  it  minced  between  4  p.  h.  and  2  a.  ic.  where  itC^  :^ 
"  believed"  6£. ;  which  would  make  the  centre  pass  to  the  Nortj^*^ 
At  Bangalore  we  have  unfortanateily  no  direction  of  the  wind  att^/r^^^ 

The  fiazometcical  table  however,  as  compared  with  that  of  Mil  ^S-^  ^ 
of  value,  though  it  would  have  been  fat  more  so  had  any  intei^^^  ^ 
heights  been  observed  from  between  10  and  4,  while  tiie  weall 
so  threatening.  Takmg  the  extreme  Madras  depression  to  fascvti 
7.  P.M.  of  the  IGth  29*0690,  and  that  of  Royacottah  and  Ba| 
at  4  P.M.  on  the  17th,  and  that  those  epochs  indicate  the  pas 
the  centre,  we  have  then  21  hours  for  the  time  it  took  to  trovi 
Msdras  to  Royacottah,  or  160  miles,  whidL  gives  about  8  miles  p 
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as  its  rate  of  travelling  when  it  reached  the  land,  and  had  to  fi) 
w^  over  ridges  of  hiUs ;  while  at  sea  it  was,  as  we  have  seen,  travi 
the  rate  of  14-g  mike  per  hour,  a  very  remaikable  instance  ofthf 
which  ridges  of  mountains  (for  Bangalore  is  at  least  SOOO  feet  a1« 
sea,  and  the  crests  of  some  of  the  Eastern  Ghauts  thereabout^ 
be  much  less  than  5000  feet)  produce  on  the  rate  of  motion  oi 
from  seaward.  ( 

It  is  worth  while  to  compare  this  retardation  from  14  miles  to' 
per  hour,  or  say  one  half,  with  what  the  Cuttack  storm  of  184d| 
Mem(nr*J  appears  to  have  also  experienced  from  the  same  cause,  bu^ 
the  ranges  of  hills  were  perhaps  not  so  high.  This  storm  seems  \ 
been  checked  from  about  350  miles  per  day,  its  greatest  rapidity, 
and  175  miles,  or  about  one  half  its  velocity  on  its  approach  to  thl 

We  do  not  know  any  thing  of  the  Cuttack  storm  inland], 

Madras  storm,  which  we  are  now  considering,  seems  to  have  beed 

I 

*  Journal  A.siatic  Society,  vol.  ix.  p.  1009.  [ 
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broken  np  by  the  time  it  reached  Royacottah  and  Bangalore,  being  des- 
cribed only  as  a  gak  at  the  first  place,  and  of  short  duration,  and  as  a 
"TCiy  high  wind"  at  the  ktter ;  and  as  no  damage  done  by  it  is  men- 
tjoned,  we  may  suppose  it  not  to  have  been  very  severe  }  Its  centre,  if  we 
nppose  it  to  have  had  one  at  that  time,  and  to  have  travelled  on  the 
otme  line,  would  have  passed  about  85  miles  to  the  North  of  Royacottah, 
md  about  50  miles  to  the  N(»th  of  Bangalore.  When  we  reflect  that 
there  is  a  series  of  stations  in  this  WNW.  line  from  Madras  across 
to  Darwar  on  the  Eastern  side  of  the  great  chain  of  the  Western 
GhantB,  and  to  Rutnagherry  on  the  Malabar  Coast,  it  is  not  creditable 
to  our  brother  sojourners  in  Southern  India  that  not  a  single  report 
has  reached  Government  if  the  storm  extended  beyond  Bangalore 
inland.  One  of  the  most  curious  points  of  research  yet  to  be  inves- 
tigated is  this  of  knowing  where,  and  how,  these  great  whirlwinds  dis- 

m 

perse ;  and  vre  might  here  perhaps  have  had  an  instance  of  a  storm  being 
lifted  upwards  and  re-descending  when  it  had  passed  the  barrier  of  the 
Obaats  and  table  land.  As  things  are,  we  must  be  content  with  what 
we  have,  and  with  having,  through  Captain  Biden's  zealous  assistance, 
traced  out  this  first  of  the  Madras  storms  as  clearly  obeying  the  general 
hw  as  to  rotation  and  progression ;  and  also  as  to  what  seems  to  be  the 
lunal  tmck  of  those  of  the  Bay  of  Bengal.  I  cannot  conclude  without 
earnestly  requesting  every  person  into  whose  hands  this  Memoir  may 
^  to  set  down  in  a  few  lines  the  following  data,  in  any  storm  which 
niay  occur,  viz. 

1.  Situation  of  the  observer  before,  during,  and  after  the  storm. 

2.  The  direction  of  the  winds  as  often  as  possible. 

3.  The  times  of  varyings  and  shiftings  of  the  wind. 

4.  Tlie  state  of  the  Barometer,  if  any. 

5.  Any  electric  or  other  phenomena. 

6.  Any  remarks  and  intelligence  derived  from  other  quarters. 

An  this  may  be  done  in  a  very  few  lines,  and  the  report  from  it  will 
not  take  more  writing  than  a  short  letter.  I  presume  that  none  are 
now  ignorant  of  the  very  great  importance  of  these  researches,  and  at 
Madnu  the  painful  subject  of  my  preceding  Memoir,  ''Thk  Golcok- 
da's  Storm,*'  may  have  shewn  mostpersons  that,  one  day  or  other,  they 
may  possibly  have  a  personal  interest  in  the  full  investigation  of  the 
Thiory  of  Storms. 
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PART  II. 

T%e  Whirlwind  of  the  Pofwboi  dea  Mers  du  Sud,  CapUun  P.  Bai.iz. 

The  Mauritius  Price  Current  of  7th  and  14th  September*  1841,  give 
the  following  notice  of  this  remarkable  phenomenon,  and  as  it  is  most 
important  to  place  a  good  account  of  it  upon  record,  I  have  thought 
it  right  to  print  the  Mauritius  account,  with  the  addition  of  what  I  have 
personally  learnt  from  Captain  Saliz. 

'*  Captain  Saliz  of  the  French  Ship  Paquebot  des  Mers  du  Sud, 
who  arrived  here  on  Wednesday  last  from  Bordeaux,  which  port 
he  left  on  the  9th  June,  reports,  that  on  the  8th  August,  he  encoun- 
tered in  latitude  38*  south  and  longitude  21**  east  (from  Paris.)  23*  20'  E. 
from  London  ;  while  scudding  before  a  tremendous  sea,  an  awful  whirl- 
wind, which  in  a  twinkling  carried  away  her  three  sails  furrowing  them 
with  flashes  of  light  (without  however  either  destruction  or  ignition,) 
carried  away  the  two  top-gallant  masts,  and  shoved  the  ship  to  wind- 
ward,  throwing  her  on  her  beam  ends  to  starboard,  the  water  pouring 
over  her  bulwarks.  In  this  perilous  situation  she  lay  for  nearly  half 
an  hour,  nor  was  she  righted  till  she  was  again  brought  before  the  wind 
by  means  of  a  tarpaulin  hung  out  from  the  fore  rigging,  and  by  cut- 
ting away  the  mizen  mast,  weather  backstays,  and  shrouds  of  the 
main  top  mast,  which  feU,  carrying  along  in  its  fell  the  head  of  the  main 
mast.    She  scudded  during  the  remainder  of  the  gale  under  bare  poles." 

In  addition  to  this  notice.  Captain  Saliz,  who  is  a  gentleman  of  edu- 
cation and  long  nautical  experience,  with  great  intelligence,  has  oblig- 
ingly favoured  me  with  his  log  book,  and  with  replies  to  many  questions 
addressed  to  him,  from  which  I  collect,  in  addition  to  what  is  stated  above, 
the  following  particulars. 

He  was  on  the  8th  August  at  noon  in  Lat.  38®  28'  S.  Long,  by  Chr. 
19*»57'F.  from  Paris,  22*  17' E.  from  London  Bar.  at  27.5  Frencli 
(28.00  Eng.)  steering  to  the  SE.  J  E.  with  wind  from  the  North, 
to  wliich  it  had  veered  from  the  NE.  at  midnight  preceding.  Sea  heavy 
frt>m  NE.  and  at  times  from  the  NW.  heavy  squalls ;  sea  very  high  froniL 

*  Th«  P.  C.  of  the  14th  contains  some  corrections  which  Rre  n&lMie  here. 
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the  NE.  and  North  and  going  over  the  bulwarks,  f.  m.  heavy  gale  from 
tlie  Noithwardf  scuddmg  under  double  reefed  main  topeail  on  the  cap, 
fioRsail  and  foretopmast  stay  eail:  obliged  to  cany  sail  on  account  of 
tiie  cross  sea,  ship  rolling  gunwales  under.  At  5  wind  at  NNW.  to 
NW.  At  6  canght  by  tiie  whirlwiod,  as  above  related.  Captain  Saliz 
vlu)  was  upon  deck,  says,  Hiat  at  the  moment  of  being  taken  by  it  every 
tiung  was  in  a  blaze  of  light  (no  lightning  is  marked  before  on  the  log, 
md  he  says  that  there  was  none  worth  noticing)  like  a  sort  of 
aieteor,  for  there  was  fire  every  where,  though  nothing  was  burnt. 
The  fire  had  no  electrical  characters.  He  distincdy  saw  the  light- 
ning  cross  the  main*  topsail  in  zig-zags,  when  the  sail  disappeared. 
He  says  further  that  the  whirlwind  turned  from  left  to  right  out- 
Mnir.  The  vessel's  head  was  about  NE.  while  on  her  beam  ends, 
tnd  it  was  blowing  so  furiously,  that  it  was  impossible  to  look  to 
irindwatd.  A  very  remarkable  fact  is,  that  while  all  around  die  horizon 
was  a  thick,  daik,  bank  of  douds,  the  sky  above  was  so  perfectly  clear 
that  the  stars  were  seen,  and  one  star  shone  with  such  peculiar  brilliancy 
tbore  the  bead  of  the  foremast  that  it  was  remarked  by  every  one  on 
board!  The  Barometer  which,  as  stated,  was  at  noon  at  27.5  Fr. 
or  28.00  Eng.  was  at  6  p.m.  at  27*3  Fr.  27'79  Eng.,  and  at  midnight 
agaia  at  27*5  Fr.  The  gale  after  the  whirlwind  was  at  WNW.  veering 
to  the  West,  and  remaining  there  till  fine  weather  on  the  following  day, 
when  the  American  ship  Thomas  Perkins  passed  them  with  royals  and 
studding  sails  set.  A  remarkable  feu^t  also  was  the  warmth  of  the  wea- 
ther. Capt.  Saliz  did  not  notice  the  thermometer,  but  says  that  every 
one  found  it  "  quite  warm  !" 

No  person  on  board  was  in  any  way  oSected  by  the  lightning.  The 
sea  after,  and  during,  tlie  vessers  lying  over  was  much  (fiminished,  and 
was  a  sheet  of  foam.  Affcer  righting  she  steered  EbS.  and  ESE.  with 
tewind. 

They  found,  on  saving  the  wreck  of  the  main  top  mast  and  mainmast 
head,  that  the  topmast,  though  the  vessel  was  upon  her  beam  ends,  ap- 
peared to  have  been  lifted  out  of  its  place  instead  of  being  wrenched 
over  in  any  way  !  I  should  not  omit  to  say  here,  for  it  is  due  to  them, 
that  Captain  Saliz  speaks  in  the  highest  terms  of  the  spirit  and  courage 
shewn  by  lus  gallant  little  crew  and  officers  in  this  perilous  crisis. 

*  Some  fragments  were  left,  but  these  had  no  traces  of  ignition 
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Paragraphs  to  be  added  to  Captain  Q.  B.  Tkbmbnhkbrs's  Report  on  the 
Tin  of  Merffui,  communicated  to  the  Asiatic  Society,  through  the  Se- 
cretariat of  the  General  Department. 

Of  the  existence  of  tin  in  considerable  quantities  there  cannot,  from 
the  fiEU^  above  stated,  be  much  question ;  and  from  the  trial  of  the  pro- 
duce of  one  man's  labour  in  a  given  time,  there  appears  to  be  sufficient 
to  justify  every  expectation  of  a  profitable  employment  of  labour  on 
an  extensive  scale. 

Hie  results,  however,  which  are  given  in  detail,  can  only  be  consider- 
ed  rough  approximations  to  the  probable  out-turn  of  tin,  with  an  esta- 
blishment properly  superintended.  Much  economy  in  labour  might  be 
effected  in  collecting  the  sand  and  gravel  for  the  washers,  but  no  better 
mode  could,  I  think,  be  adopted  in  separating  the  tin  in  the  first  instance^ 
than  by  people  accustomed  to  work  with  the  flat  conical-shaped  troughs 
before  described.  The  quantity  collected  would  fiilly  repay  the  employ- 
ment of  men  in  this  operation. 

The  tin  as  produced  by  the  washers,  should  be  placed  on  sloping 
boards,  and  water  conducted  over  it  from  a  trough  pierced  with  holes 
for  the  purpose,  in  order  to  get  rid  of  foreign  particles,  and  it  would 
then,  after  by  being  finely  pounded,  be  ready  for  smelting.  Of  all 
metals,  tin  is  in  this  process  the  least  troublesome  after  the  ore  is  freed 
from  the  earthy  and  silicious  particles,  with  which  in  other  countries  it 
is  often  mixed.  The  crystallized  form  in  which  the  ore  is  here  found, 
renders  its  separation  extremely  easy,  and  the  whole  processes  of  stamp- 
ing and  dressing,  which  in  England  are  tedious  and  expensive  operations, 
can  thus  be  dispensed  with.  No  arsenic  or  sulphur  being  mixed  with, 
the  ore,  it  need  not  be  roasted  before  it  is  placed  in  the  furnace. 

It  will  thus  be  seen,  that  the  tin  of  the  Mergui  province  offers  no 
ordinary  inducement  to  the  outlay  of  capital  without  much  of  the  risk, 
uncertainty,  and  large  previous  outlay  usually  attending  mining  adven- 
tures* 


25 


Sxtracttfrtm  a  letter  to  Government  on  the  above  eubject,  from  Da. 
M'Clblland^  Secretary  to  the  Coal  Committee. 

In  reply  I  hare  tiie  honor,  under  imrtmctiDna  of  the  Coal  and  Mineral 
Gofflmittee,  to  say,  that  the  specimens  of  peroxide  of  tin  received  from 
die  Tenasserim  Prorinces,  are  the  osnal  ore  of  tin  which  is  worked  with 
much  advantage  in  the  Dutch  possessions  in  the  Straits,  and  in  the 
lower  parts  of  the  Malay  Peninsula,  south  of  the  British  boundary  ;  but 
it  has  not  hitherto  been  supposed  to  be  sufficiently  abundant  on  the 
Coast,  to  be  profitably  worked  beyond  the  tenth  degree  of  ncnth 
htitade. 

Hie  importance  of  this  ore  depends  entirely  upon  the  quantity  in 
viiich  it  occurs,  the  most  profitable  repositories  are,  those  in  which  it  is 
fbond  in  the  form  of  crystals,  in  soft  gneiss.  It  is  often,  however,  pro- 
fitably obtained  from  the  sands  of  rivers,  when  it  is  called  stream-tin  ore. 
The  tin  occurs  as  stream  ore  in  all  the  localities  described  by  Captain 
IVemenheere,  except  Kahun,  a  hill  on  the  r^t  bank  of  the  great  Tenas- 
leriffl,  about  11  miles  from  Meigui,  vide  paragraphs  16  and  17  of 
Captain  Tremenheere's  Report.  Here  Captain  Tremenheere  found  the 
die  in  its  native  repontory,  a  friable  gneiss  rock,  similar  to  that  in  which 
it  occurs  at  Banca. 

The  Committee  are  of  opinion,  that  the  circumstances  brought  for- 
ward by  Captain  Tremenheere  in  the  16th  and  17th  paragraphs  of  his 
Report,  are  such  as  to  render  it  desirable,  that  the  miner  recentiy  em- 
plojred  bx  Kemaoon,  under  Captain  Drummcmd,  should,  if  now  avaUable, 
be  placed  under  the  orders  of  Captain  Tremenheere,  for  the  purpose  of 
aaceitaining  the  value  of  the  ore  at  Kahun."^ 


*  TIm  mimsr  (Mr.  Wilkin)  hat,  I  am  torry  to  learn,  preferred  retamtng  with  the 
fraitiof  hie  experience  in  Kemaoon  to  England  to  accepting  this  offer. — Ed. 
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Note  to  the  Botanko- Agricultural  Account  of  the  protected  Sikh  StatcB, 
No.  1,  September,  1838,  p.  764.  By  M.  P.  EDexwosTH,  Esa.  C.  S. 

The  plant  then  degcribed  aa  Reseda  Oligandia.  has  since  been  pttUiah- 
ed  in  three  plates  to  Jacquemont's  Voyage,  t.  25,  p.  234,  under  the  name 
of  Oligomeris  Glausoescens. 

He  forms  a  new  genus  of  the  Resedaceae  of  it. 

The  species  of  the  Boragineae  described,  I  have  since  ascertained  to 
belong  to  the  genus  Nonnea,  stated  in  Endlicher  to  belong  to  Europe 
and  Central  Asia. 

The  name  of  the  .species  of  Plantago  is  Ban-ph(ila,  misprinted  Baa- 
phula. 

The  species  of  the  Acanthaceee  noted  as  peculiar  to  the  Jhand  tract, 
I  have  never  had  an  opportunity  of  examining ;  the  only  time  I  ever 
saw  it,  was  as  a  large  leafless  cone  of  imbricated  bracts,  containing 
ripe  seeds,  which  were  covered  with  silky  hair ;  from  its  habit  I  should 
judge  it  to  be  either  an  Acanthus  or  a  Lepidagatlus. 

I  subsequently  found  Jacquemont's  Cleome  Ruta,  t.  19,  p.  19,  appa- 
rently a  very  distinct  species ;  it  is  very  rare  near  Loodihana,  but  becomes 
abundant  near  Ferozpoor.  Tiiis  last  locality  is  peculiarly  distingnirfied 
by  the  abundance  of  the  Bertholetia  lanceolata,  which  covers  acres  of 
ground.  I  was  only  there  during  the  winter,  and  had  consequently  no 
opportunity  of  investigating  the  botany  of  the  neighbouring  country. 
I  observed  great  abundance  of  a  species  of  Womismia,  which  I  have  not 
found  to  the  east  of  Loodihana.  It  is  nearly,  if  not  quite,  identical  with 
Dr.  Wight's  W.  Capitata  from  the  Peninsula.  But  I  doubt  not  that  va. 
the  rainy  season,  several  curious  forms  might  be  found  in  the  neigh- 
bourhood of  Ferozpoor,  especially  in  the  extensive  Jhand  forest  lying  to 
the  south-east. 

At  Loodihana  in  August  1839,  I  detected  a  new  species  of  grasB, 
which  I  cannot  refer  to  any  described  genus  of  Ghloridese.  It  approaches 
nearest  to  Eleusine,  but  wants  the  great  characteristic  of  that  genua  the 
Aril,  and  the  spikelets  are  many-flowered.  I  propose  to  call  it  Ochtho* 
chloa,  from  its  growing  only  on  Kheras,  or  Th6s,  the  deserted  sites  of 

villages.     0\6o^  tumulus,  \\ofi  grass,  generic  character. 
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Spicae  digitatae.  Locuste  uniktendes  aesailes,  multiflone  distdchae ; 
flare  sapremo  sterili. 

Okiiue  2.  membranaceae  perBistantU,  angustsBj  carinatse  inaoquales. 

FaleaB  2.  exterior  membranacea  mucronata,  interior  hyalina  mutica, 
hodiculflB  hyalinse  ovatse. 

Stem  3.  alyli  2.  stigmata  plumosa,  semen  ellipticum,  glabrum  bi- 
nwaxniiilatum. 


OcHTHOCiiOA  dactyloides. 
Descriptio. 

RepenS)  stolonibua  longis  ramosis  nodisque  glaberrituis  (rarius 
utieuJis  pills  siricni  albia  circumdatis)  plus  minus  geniculatis ;  foliis 
approzimatis  angustis  breviusculis  vaginis  brevibus,  basi  pills  longis 
apsn^  barbatis,  llgola  brevi  ciliato,  membranacea. 

Feduncolus  onectas  solitarius  terminalis,  spiels  3-5,  stellatim  dlgitatis, 
post  aathesin  defractis,  multifloris ;  insertione  pubescente,  racbide  un- 
dnkto  glabro  asperulo. 

Locasta  biglumis,  7  floris  cum  octayo  stirill. 

Glimue  valde  insequales;  exteriore  paleis  quadruplo  breriore  obtuse 
tnincato,  margine  scariosa,  uninervia  carina  viridi,  serrulata ;  superiore 
paleis  paulo  breviore,  multo  angustiore,  uninervia,  carina  senrulata. 

Paleae  2  :  exteriore  majore  berbacea  trinervia ;  purpurascens  cum 
Derm  riridibua  nervo  medio  validiore  serrulato;  apice  mucronulata 
basi  hirtella:  swperiore  subbTslina,  carinls  duabus  eleganter  ciliatis. 
I^^&ulae  laterales^  hjalinaB,  ovatae. 

Stemina  3.  longa  exserta ;  antheris  palllde  purpuras  centibus  utrinque 
farevHer  bifidis. 

Ovarium  torbinatum ;  stylis  separatis  breviusculis ;  stigmatibus  brevit- 
er  phimosis  albidis  ezsertis. 

Semen  anguste  ellipticum  utrinque  sub-acutum  apice  rdiiquiis  stylo- 
nun  bimugponulatum,  rugosiusculam  uno  latere  compressiuscubim. 

Habitat  in  Pagorom  disertorom  tamulis  cum  Capparide  apbylla. 

Apndpagum  Jassowals  prope  Lodlhana. 
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On  Emotions  of  Condition  for  a  Quadrilateral,  common  or  re-entrant.  By 
Captain  R.  Shobtredb,  Assistant  Surveyor  General, 

Some  years  ago  when  engaged  in  investigating  a  general  method  for 
disposing  fieurly  of  the  errors  which  occur  in  observing  angles,  the  fol- 
lowing properties  of  the  angles  of  a  quadrilateral  occurred  to  me  as 
fm'nishing  equations  of  condition  proper  to  be  used  in  such  cases.  Some 
of  the  properties  were  new  to  me  at  the  time,  but  it  is  possible  enough, 
most  of  them  may  have  been  known  long  ago  to  others. 

In  the  quadrilateral  A  B  C  D  with  its  diago- 
nals>  for  the  sake  of  conciseness  and  uniformi- 
ty, let  A  denote  the  angle  B  A  C,  A3  the  an- 
gle CAD,  and  As  the  angle  BAG;  and 
similarly  for  the  other  angles,  those  on  the  left 
hand  side  having  I,  as  their  distinctive  mark; 
those  on  the  right  hand  having  2,  the  whole 
angle  of  the  figure  being  distinguished  by  3. 

When  the  quadrilateral  becomes  re-entrant  as 
in  the  2d  figure,  a  similar  notation  is  used  as  in 
the  margin. 

There  are  two  classes  of  these  equations  of 
condition,  of  which,  one,  depending  entirely 
on  the  summation  of  the  angles,  may  be  term- 
ed the  class  of  angular  equations  :  the  other 
depending  on  the  products  of  the  sines  of 
the  angles  taken  in  a  certain  order  may 
be  termed  sinal*  equations. 

In  the  first  figure  we  have  the  following  angular  equation  : — 

Ai  +  At  =  As  1  These  may  be  termedf  Totopartial  equations. 

r  A  \   Bi+B«  =  Bsfr     f  These  arc  not  peculiar  to  figure  or  to  space,  but 

r?,  _L  n*  —.  n«    f  1  —  expreerions  fat  a  univenal  property,  common  to 

•ortiof  qaaatity. 


Ai  +  Ai  =  A3  1  Thes 
Bi  +  B«  =  Bs  I  f    t 

Ci  +  C«  =  C»    Hare 
Dl  4.  Df  =  D3  J  laU 


*  This  word  I  prefer  to  Sinical,  which,  though  Ibrmexly  used,  is  now  nearly  obsolete  :  It  has  the 
adTantage  of  being  shorter,  besides,  not  being  liable  to  be  mistaken  fbr  another  wofd  of  similar  aoond, 
but  of  totally  diflbrent  meaning.  Hoxeorer  the  word  sine  being  of  apocryphal  origin,  we  need  not, 
for  the  sake  of  a  fiincied  analogy,  bind  ourselves  to  the  use  of  an  inoouTenient  term. 
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Ai  +  Bj  -f-  C,  —  180  =  cj  A 

(3j  B,  +  C,  +  D,  —  180  =  f,  /     ^^  ^y  ^  ^^^^^  ^^^^ 

Cj  +  Ds  +  Aa  —  180  =  t^  /^gular  equations. 

Di  +  Aa  +  B,  —  180  =  £  A 

(C)  As  +  B«  +  Cs  +  D«  —  360  =  £j  +  €,  =  €,  -h  84.  Thia  may 
be  tenned  the  QuadiangulEkr  equation. 

In  the  IViangular  equations  substitute  for  the  middle  angle  its  totopar- 
tial  Tabe  as  above,  and  subtract  each  expression  from  the  one  immediately 
abore  it,  and  we  have 

Aa  +  B,—  C,  -D,  =  ,^  •-,,  =  ,^_,    1      These  may  be 

^^  Tt     I  n        rfc         A—  —  r  termed  Vertical 

Bi  +  Cf  —  Di  -  As  ^  i,  — s,  -  i,  — f4  j  equations. 

In  like  manner  in  the  2d  figure  we  have 


Ai  +  Aa  =  As  ) 

Di  +  D|  +  Dj  =  316  ) 


Totopartial  equations. 


Ai  +  B2  +  Di  —  180  =  «^ 

Bi  +  Ca  +  Da  —  180  =  g^  f  Trianguhir  equations. 

(^  Ci  +  Aa  +  Da  —  180  =  j^ 

As  +  B3  +  C,-180-,^  +  ^^  +  ^^ 

Also    Di  =  360  —  Da  —  Da  and  substituting  the  values  of  Da 
and  D3  from  the  triangular  equations 
=  360  +  Bi  +  Ca  —  180  —  5j  +  Ci  +  Aa  —  180  — 

^3  *=  B|  +  Ca  +  Aa  —  €2  —  Sj 

These  may  be  term- 

Cuneal   equations, 

from  the  wedge  shape 

>f  the  angles  concerned. 

If  we  examine  in  detail,  these  angular  equations,  we  shall  find  that  in 
both  cases,  besides  the  totopartial  equations,  there  are  two  separate 
equations  of  condition,  whereby  to  determine  the  error  on  eiach  of  the 
12  an^es  in  the  figure.  As  these,  with  the  exception  perhaps  of  the 
Vertical  and  Cuneal  equations  contam  nothing  new,  I  shall  proceed  to 
^  investigation  of  the  sinal  equations,  which  indeed  is  the  main  object 
of  the  present  communication.  These  I  shall  give  in  the  form,  in  which 
they  first  occurred  to  me. 

Prop.  I. — ^In  a  quadrilateral  the  product  of  the  sine  of  any  whole 


^3  —  --'I  -r  -'a  -T-  **i £2 «S 

.*.    Bi+ Ca  +  Ai  — Di  =  g, +  €3  )     • 
(8)  Ca  +  As+Ba-Da  =  „  +  ,,  i^ 
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angle,  and  the  aines  of  the  two  ooiueciitiTe  left  hand  ang^  going  round 
by  the  left,  b  equal  to  the  product  of  the  sine  of  the  opposite  whole 
angle,  and  the  sines  of  the  two  corresponding  right  hand  angles  returning 
by  the  right. 

Sin  As  sin  Bi  sin  Ci  ^  sin  Cs  sin  B]  sin  As  '\     These  (for  rea- 
Sin  Bs  sin  Ci  sin  Di  =  sin  Ds  sin  Gs  sin  Bs  f  sons    afterwards 

^  ^  Sin  Cs  sin  Di  sin  Ai  ==  sin  As  sin  Ds  sin  Gt  ^tobeshewn)  may 
Sin  Ds  sin  Ai  sin  Bi  =  sin  Bs  sin  As  sin  Ds  Jbe  termed  exter- 
nal alternate  equations. 

Prop.  II. — In  a  quadrilateral,  the  continued  product  of  the  sines  of 
two  adjacent  whole  angles,  and  the  sines  of  the  angles  between  the 
diagonals,  and  the  opposite  sides,  is  equal  to  the  continued  product  of 
the  two  pairs  of  opposite  angles. 

^p.   Sin  As  sin  Bs  sin  Ci  sin  Ds  SB  sin  Cs  sin  Ds  sin  Ai  sin  Bs  i 
Sin  Bs  sin  Cs  sin  Di  sin  As  =  sin  Ds  sin  As  sin  Bj  sin  Cs  j 
These  may  be  termed  opposite  alternate  equations. 

Also  the  known  property,  that  the  product  of  the  sines  of  all  the  left 
hand  angles  is  equal  to  that  of  the  sines  of  all  the  right  hand  angles. 

(O)  Sin  Ai  sin  Bi  sin  Ci  sin  Di  =  sin  As  sin  Bs  sin  Ct  sin  Ds  wbidi 
may  be  termed  the  internal  alternate  equation. 


Demonstration. 

_  _.       j^  f>  sin  Cs    ,  _, . 

B  D  =  O  D  -:: — ^  by  common  Trignometry, 


sin  As                 sin  As                sin  Bi   sin  As 
sin  Ci    ^  sin  Cs  .  sin  Bs 
sin  As        sin  Bi  sin  As 
Sin  As  sin  Bi  sin  Ci  =  sin  Cs  sin  Bs  sin  As fej 

A     •    T>  ¥^        A  T\^  ^        «  r^  sio  Cs 
AgamBD=AD^5^^=BC^j^ 

AC=BC?^=AD?5^ 
sm  A^  sm  Ci 

J       ii-*  1  •  _^*    11     sin  As  .  sin  Bs        sin  Cs  •  sin  Ds 

and  multiplymg  vertieally,  -; — = : — r—  =  -: — =r ; — y-. 

^^    ^  ^   smBs    smAi        sm  Df    sin  C^ 

.'.  Sin  As  *  sin  Bs  '  sin  Ci  *  sin  Di  a=  sin  Cs  '  sin  Ds  *  sin  Ai  sin  Bs  0^ 
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Tills  result  might  have  been  dedueed  from  (E),  by  dmdiiig  any  of 
tlK  eqfoationB  by  anodier  as  they  stand :     thus  :— 

SinBs'  sin  Ci  •  sin  Di  _  sin  Ds  '  sin  Ct '  sin  Bs    and    rejecting 
Sin  Cs'sinDi'sinAi       sinAs'sinDt'sinCf  oommon&ctors. 
Sin BfsinGi   __8inDs8inBt 
Sin  Gs  sin  Ai        sin  As  sin  Dt 
.'.    Sin  As  '  sinBs  *  sin  d  -  sin  Dt  ==  sinCs  '  sinDs  '  sinAi  *  sinBt 
Again  multiplying  vertically  all  the  equations*  (E)  rejecting  common 
htton,  and  taking  the  square  root,  we  have 

6inAi*ttnBi'Ci8inPi=s=8iiiAs'sinBt'sinCfl-sinDf  .,(g) 
In  like  manner  in  the  3d  figure  *  we  have  the  following  equations  : 

SinAs'nnBi'8inI>$==sinB8*sinAs-sinDt^  Which  may 
(H)  Sin  Bs  •  sin  Ci  •  sin  Di  =«  sinCs  •  sinBt  •  sinDs  ^^terMTS^ 
Sin  Cs  '  fiin  Ai  *  sin  Df  «  sin  As  '  sin  Cf  *  sin  Di  }temate. 

Ahso 
SinAs  'sinBi'sinCi'sinDi^sinCs'BinBt'sinAi'sinDfl 
(I)    SinBs  '  sinCi  'sinAi  'sinDf  =»«  sin  As  '  sin  Ct '  sinBs  *  sinDs 
SinCs  'sinAi'ttnBi'sinDs^^sinBs'sinA   *sinCs*siaDt 
which  may  be  termed  medial  alternate. 

And 
(K)  Sin  Ai  *  sin  Bi  *  sin  Gi  =s  sin  As  *  sin  Bs  '  sin  Ct  which  may  be 
termed  internal  alternate. 


Demonstration, 

sm  Ds 

sin  Bs  sm  sm  Bi  sm  Dc     sm  Bi 

sin  As    _  sin  At        sin  Df 
sin  B'    "^  sin  Ds   "^  sin  Bi 

.*.    Sin  As  sin  Bi  sin  Ds  >=  sin  Bs  sin  Ac  sin  Df (%J 

Multiplying  vertically  pairs  of  (H),  and  rejecting  common  foctors,  we 

hare  the  equations, fij 

and  multiplying  vertically  the  whole  of  (H)  in  like  manner,  we  have  the 

equation, (TcJ 

I  found  at  first  some  difiiculty  in  trying  to  express  in  a  convenient 
farm  of  words,  the  properties  in  the  equations  (H)  and  (I) ;  but  after 
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some  conaideration  it  appeared  that  tibey  were  included  in  the  exp!e88ions 
for  (E)  and  (F)  :  for  if  the  point  D  in  fig.  I.  be  conceived  to  move«loiig 
the  line  B  D  till  it  cornea  within  tiie  line  A  C,  tlie  quadrilateral  with  ita 
diagonals  is  transformed  into  the  triangle  with  its  radial  linea.  Jbe 
figure  may  now  be  considered  as  a  quadrilateral  with  a  reentrant  angle, 
in  which  case  the  angles  Ai  and  As  exchange  their  designations,  A<  re- 
maining unchanged. 

The  analogy  of  tiiese  figures  may  be  otiierwise  apprehended  by  consi- 
dering them  as  the  perspective  representations  of  a  tetrahedron ;  which 
is  a  quadrilateral  with  its  diagonals,  when  the  apex  is  projected  between 
the  exterior  angles  of  the  base;  and  is  a  triangle  with  its  radial  lines, 
when  the  apex  is  projected  within  t^e  base,  or  wiliiin  the  vertical  angles 
formed  by  the  sides  of  the  base  produced. 

These  equations  hold  good  in  spherical  as  well  as  in  plain  figures,  the 
only  change  in  the  demonstration  being  to  substitute  the  sines  of  the 
spherical  sides  for  the  plane's  sides  as  above.  ^ 

The  equations  mariced  (G)  and  (K)  axe  obviously  only  particular 
cases  of  a  more  general  property  given  by  W.  Davies  in  his  Supplement 
to  the  spherical  part  of  Young's  Trigonometry,  and  there  said  to  be  due 
to  Professor  Lowry .  Lowry's  Theorem  is  this :  "  If  great  circles  be  drawn 
from  the  angular  points  of  any  spherical  polygon  to  a  paint  on  the  surface 
of  the  sphere,  the  product  of  the  sines  of  the  aUenuOe  angles  wiU  be  efmtd" 
This  theorem  applies  of  course  in  plane  as  well  as  in  spherical  polygona, 
and  it  is  not  unlikely,  that  if  we  substitute  lines  of  shortest  distance 
(including  at  once  both  straight  lines  and  great  circles),  it  may  be  found 
to  apply  on  a  spheroidal,  as  well  as  on  a  spherical  or  a  plane  suifaoe. 

On  fiEurther  consideration  I  find  that  the  equations  (E)  and  (H)  are 
also  included  in  Lowry's  theorem.  In  fig.  I.  D  being  the  point  to  which 
lines  of  shortest  distance  are  drawn  from  the  angles  of  the  polygon  A  B 
C  Lowry's  theorem  gives  at  once  the  first  of  the  equations  (£)  and 
taking  successively  the  points  A  B  and  C  in  like  manner,  the  other 
equations  are  evolved. 

Likewise  on  ^.  2  if  C  be  the  point  to  which  the  lines  are  drawn  from 

» 

the  angles  of  the  polygon  A  B  D,  we  have  the  first  of  the  equations   (H) 
and  the  others  by  taking  successively  A  and  B  as  the  point  of  drawing^  to 
(i.  e.  attraction  in  its  primary  sense). 
The  sinal  equations  furnish  in  each  case  four  equations  of  condition  for 
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odi  of  the  12  angles  coooenied.  I  do  not  see  how  any  of  them  can 
furlj  be  omitted:  for  although  any  one  of  them  may  involye  all  the  others 
wke»  ike  aagles  are  free  from  error ^  such  is  not  necessarily  the  case 
when  the  angles,  as  ki^ppene  in  fact,  are  mixed  up  with  errors  we  know 
not  how.  I  know  not  of  any  way  by  which  a  fair  judgment  can  be 
wmed  as  to  the  goodness  or  badness  of  observations,  besides  that  re- 
idting  from  the  amount  of  minimum  alteration  required  to  make  the 
vhole  consistent  among  themsdves.  It  is  quite  possible,  and  will  gene- 
laUj  happen,  that  in  every  one  of  the  above  equations  taken  singly, 
the  enore  will  be  so  mixed  up  in  two  or  more  of  the  quantities  concern-  ' 
ed  as  in  a  greater  or  less  degree  to  destroy  the  effect  of  each»  which 
enon  will  become  sufficiently  apparent  when  the  quantities  are  other- 
vise  combined.  Using  the  whole  of  the  equations,  if  the  correction  for 
my  one  quantity  retains  the  same  signs  throughout,  while  on  another 
quantity  the  correction  is  in  a  great  measure  destroyed,  being  some- 
times +  and  sometimes — ,we  may  frurly  infer  that  in  the  former  case 
the  observed  quantity  is  erroneous,  and  in  the  latter  that  it  approaches 
to  its  true  value ;  the  errors  being  in  proportion  to  the  algebraic  sum 
of  aD  the  corrections. 

Hie  sinal  and  angular  equations  of  figure  being  quite  independent  of 
CKh  other,  I  am  not  aware  of  any  reason  for  preferring  the  one  set  of 
them  to  the  other ;  it  appears  to  me  that  both  ought  to  be  taken  into 
account  simultaneonBly,  giving  equal  weight  to  the  mean  error  as 
bmd  from  each  set.  By  any  other  method,  the  ultimate  corrections 
viU  depend  on  the  arbitrary  order,  in  which  the  equations  may  have 
beea  applied.  It  may,  however,  be  expedient  to  apply  the  totopartial 
equations,  which  are  independent  of  figure,  after  having  taken  the  mean 
tf  die  others. 

The  practical  use  of  these  equations  in  the  method  above  sketched, 
vhea  we  retain  only  what  is  necessary,  though  still  somewhat  long,  is  by 
no  means  very  difficult.  The  most  convenient  way  would  be  to  take  the 
nuns  of  the  effective  probabilities,  and  the  sums  of  the  errors,  and  get 
the  OQiTectian  by  common  Rule  of  Three,  by  the  help  of  a  sliding  rule. 

Writers  on  the  doctrine  of  probabilities  direct  that  when  several  in- 
tfepeodent  quantities  occur,  they  should  be  combined  according  to  their 
wdghts,  or  inversely  as  theur  probabilities  of  error,  as  found  by  the  com- 
mon rule«    This  applied  to  each  of  the  above  equations  would  give  rise 

*    K 
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to  very  lengthy  calculations.  But  though  the  common  rule  for  finding 
the  prohability  of  enor  on  a  number  of  observations  be  as  good  as,  or 
perhaps  better  than,  any  other  at  present  known,  I  think  it  may  be 
shewn  that  after  all  it  has  only  a  chance  of  being  right,  and  is  £eu:  from 
certainty  in  all  cases.  It  may  be  a  pretty  good  approximation  when 
the  number  of  observations  is  great,  but  when  the  number  is  small  it 
seems  somewhat  dubious ;  at  least,  when  the  number  is  a  minimum  it  ia 
palpably  feJse,  and  it  is  not  likely  that  it  should  become  false  per  saltum. 

The  rule  commonly  given,  is  to  take  the  arithmetical  mean  of  all  the 
observations,  and  the  difference  between  this  and  each  observation ; 
then  squaring  each  of  these  differences,  take  the  square  root  of  their 
sum ;  which  root  divided  by  the  number  of  observations  gives  the  pro- 
bability of  error ;  the  reciprocal  of  which  gives  the  proportional  weiglit 
due  to  each. 

I  have  long  sought,  but  never  met  with,  a  demonstration  of  this  rule. 
According  to  it,  however  great  be  the  number  of  obsarvati<m8,  if  they 
differ  among  themselves  by  any  quantity,  however  small,  thore  will  be 
a  probability,  however  small,  of  error;  and  therefore  the  result  must 
fall  short  of  certainty.  But  if  there  be  any  number  of  observations 
agreeing  among  themselves,  or  even  only  one  observation,  there  is  no 
probability  of  error :  so  at  least  says  the  rule,  whereas  common  sense 
says  in  the  latter  case  the  probability  of  ernnr  is  very  great,  though 
we  have  no  means  of  making  a  better  of  it. 

Hence  I  hold  that  the  rule  commonly  given  for  finding  tiie  probability 
of  error  on  a  set  of  observations,  though  in  general  a  pretty  good  prac- 
tical rule,  is  not  a  mathematical  truth  :  and  I  would  not,  on  the  fidth  of 
its  being  such,  build  a  cumbrous  computation  to  obtain  a  result  not 
much,  if  at  all  better  than  that  which  may  be  obtained  with  one-tenth 
part  of  the  labor :  for  such  I  believe  would  be  the  disproportion  be- 
tween the  combination  of  these  equations  according  to  the  method  above 
indicated,  and  that  by  their  weights  as  directed  by  writers  on  probabili- 
ties. 

As  to  the  practical  difference  in  the  results  by  these  two  methods  of 
adjustment,  I  cannot  speak  firom  actual  trial;  but  I  believe  it  would 
rarely  exceed  one  or  two  hundredths  of  a  second ;  and  if  we  recoUect 
that  it  is  amazingly  difficult  with  ordinary,  or  even  with  extraordinary 
instruments,  to  observe  to  within  ten  times  the  greatest  of  these  quan- 
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titles ;  and  alao  that  making  at^oBtments  by  the  sinal  equations  by 
meuu  of  Tables  as  in  the  final  calculattons  to  seven  places  of  decimals, 
the  difference  of  a  single  unit  in  the  last  place  of  a  logarithmic  sine 
OQnesponds  at  45**  to  an  angular  difference  of  ^>   "  or  about  fiye  hun- 

diedths  of  a  second ;  and  at  60^  to  gt  or  about  eight  hundredths  of  a 
KKmd;  moreoyer,  it  is  well  known  that  in  adding  together  several 
logarithms  each  of  which  is  only  approximately  true  in  the  last  place, 
tkre  can  be  no  certainty  that  the  sum  will  be  true  within  one  or  two  units 
in  the  last  place ;  therefore  the  difference  between  the  two '  methods 
d  adjustment,  (if  I  do  not  greatly  err  in  estimating  it,)  may  be  consi- 
dered as  of  no  practical  importance,  being  beyond  the  reach  of  the 
Tables. 

In  regard  to  the  exceedingly  minute  quantities  which  some  of  the 
continental  observers  used  to  profess  themselves  able  to  detennine  by 
means  of  the  repeating  circle,  there  is  a  very  sensible  remark  by  old 
IVoogfaton,  in  a  paper  of  the  Astronomical  Society,  the  substance  of 
irbich  I  quote  from  memory,  to  the  effect  that  whatever  be  the  ability 
of  the  observer,  or  the  construction  of  his  instrument,  he  never  would 
believe  in  the  quantities  deduced  beyond  such  as  were  visible  in  the 
tdeaoope.  In  &ct,  so  long  as  observations  have  error  at  all,  dispose  of 
that  error  how  we  may,  we  cannot  get  rid  of  it  so  as  to  ensure  cer- 
tainty ;  the  only  advantage  which  the  arrangement  ultimately  adopted 
can  possess  is,  that  of  being,  a  little  better  than  a  number  of  other 
ansQgements  equally  possible,  each  of  which  is  only  somewhat  less 
probable. 

N.  B. — ^In  the  equations  (B)  (C)  O)  (S)  the  characters  ei>  ^tf  ^9  hf 
denote  the  excess  on  the  respective  triangles. 


SPHEROIDAL  EXCESS. 

7b  find  an  expression  far  the  Excess  on  a  Spheroidal  Triangle,      By 
Obtain  Shortkbde,  1st  Assistant  Grand  Trigonometrical  Survey. 

It  has  been  usual  to  consider  the  excess  on  a  spheroidal  as  not  dif- 
fering sensibly  from  that  on  a  spherical  triangle  of  the  same  area  as 
eilimated  by  the  mean  radius  of  the  earth,  and  this  may  generally  be 
considered  sufficient,  for  in  the  largest  triangle  ever  observed,  the 
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difference  is  not  a  matter  of  observation.  Bat  as  the  two  triangles 
have  not  absolutely  the  same  excess,  it  may  be  worth  while  to  ascertun 
the  precise  yalue  of  each,  and  thereby  what  would  be  the  difference  in 
any  particular  case. 

A  solution  may  be  obtained  by  means  of  the  following  principle  given 
by  Mr.  Airey  as  resulting  from  Dalby's  investigation,  namely,  that  the 
excess  on  a  spheroidal  is  the  same  as  on  a  spherical  triangle  whose 
angular  points  have  the  same  geographical  latitudes  and  longitudes. 

The  arcs  being  small,  (as  is  always  the  case  in  practice),  it  is  an  as- 
sumption generally  made  and  admitted,  that  the  computations  may  be 
made  by  means  of  the  radii  of  curvature  at  their  middle  points,  which 
comes  to  the  same  thing  as  to  reckon  longitudes  by  a  normal  equal  to 
the  mean  of  all  the  normals  at  the  middle  points  of  the  three  sides, 
and  latitudes  by  a  radius  of  curvature  equal  to  the  mean  of  the  meri- 
dional radii  of  curvature  at  the  same  points :  or  simply  or  at  once,  by 
the  normal  and  meridional  radius  of  curvature  at  the  centre  of  gravity* 
of  the  triangle.    The  sur&ce  of  the  spheroidal  triangle  would  coincide 
with  that  on  a  sphere  if  the  differences  of  latitude  were  stretched  oat 
in  the  ratio  of  the  meridional  radius  to  the  normal,  or  if  the  longita- 
dinal  differences  were  contracted  in  the  inverse  ratio.     Hence  the  area, 
and  also  the  excess  on  a  spheroidal  triangle  would  coincide  with  those 
on  a  sphere,  if  they  be  computed  by  a  radius  equal  to  a  mean  propor- 
tional between  the  normal  and  meridional  radius  (t.  e.  the  greatest  and 
least  radii  of  curvature),  at  the  middle  of  the  triangle.    This  m^od 
(which  is  probably  the.  simplest  possible),  is  true  as  £eu:  at  least  as 
quantities  of  the  4th  order,  and  in  the  present  as  weU  as  prospectiTe 
state  of  the  arts  and  sciences,  any  thing  farther  may  be  thought  an 
unnecessary  refinement. 

If  r  denote  the  radius  of  the  sphere,  and  A  the  area  of  a  spherical 
triangle,  the  expression  for  the  excess  E  reduced  to  its  simplest  form  is 

A                                                                                A 
£  ^  — -*  in  terms  of  radius  unity,  or  in  seconds  £*  =   .  and 

r«  ^  r«  sin  l"  • 

if  the  area  be  assumed  as  equal  to  that  of  a  plane  triangle  having  the 
same    sides  a,    b,    and   contained   angle    C,    the   formula  becomes 

*  This  expressioQ  may  be  objected  to,  as  strictly  the  centre  of  gravity  falls  within 
the  surface.  It  may  be  understood  as  an  abbreviated  expression,  denoting  the  point 
of  intenection  of  lines  drawn  from  the  angular  points  to  bisect  the  opposite  sides. 
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E"  =  ^  «   , — 77.;  in  which  the  denominator  being  constant,  and  the 
2  H  am  1 

quantities  in  the  numerator  those  which  occur  in  the  calculation  of  the 
triangle,  the  calculation  of  the  excess  becomes  as  simple  as  need  be. 

To  adapt  this  to  the  case  of  a  spheroidal  triangle,  all  that  is  necessa- 
ry is  to  substitute  for  1*  the  expressions  for  the  normal  and  meridional 
radius  of  curyature.     Assuming  a  and  /3  to  denote  the  polar  and  equa- 

toiial  radii,  and  ^  =  JlZ_^  and  X  the  latitude,  the  expression  for 

o 

the  normal  is  y  =»  -; ^       ^  — .  and   for  the  meridional  radius 

(l  +  €«  COS*X)i 

«(!  +  «*)  «*(!+«•)* 

7  =  ; i irr  s  .  hence  the  product  of  the  two  v  w  = ,  .    • ir* 

(l  +  rcos*A)l'  *^  ^  1  +  C«C08«X 

and  this  substituted  for  r*  gives  the  excess  on  a  speroidal  triangle. 

^  ^    fl^sinC    (1  +  c*  cos*  A)'^    g^siuC     (1  +  c*  cos  X)^ 
2  a*  ain  1"  "~{1  +  ,«)«  2  ^""^  1"        1  +  e* 

-      g  ^  «n  C      (^  +  £*  co8*X)*         a  6  sin  C         1  +  2  g*  cos<X 
2apsinl"    "li+7)|      "  2  a  j3  sin  1"    "H- |  £« 

Of  the  aboTC  expressions,  the  first  three  are  identical  and  rigorous. 
The  last  is  an  approximation  got  by  actually  performing  the  operations 
indicated  in  that  preceding  it.  It  is  however,  sufficiently  dose  for  any 
ordinary  purpose,  as  the  quantities  ondtted  afiect  only  the  7th  place  of 

decimals.  It  appears  from  it  that,  when  2  cos*X  =  |.»  or  cos*X  =  !•» 
that  is,  in  latitude  30^,  the  excess  on  the  spheroidal  triangle  coincides 
with  that  computed  by  the  mean  radius.  In  lower  latitudes  the  sphe- 
roidal excess  is  greater  than  the  spherical,  and  only  in  latitudes  higher 
than  30  is  it  less  than  on  the  sphere. 

To  render  this  formula  practically  useful  I  have  computed  in  the  fol- 

1     1  R" 

lowing  Table  the  value  of  the  logarithm  of  -r :  —  ,  or for 

2  y  V  sm  r'       2  Y  V 

every  degree  of  latitude.     I  have  assumed  the  values  of  the  pokr  and 

equatorial  radii  of  the  earth  as  deduced  from  the  comparison  of  the 

whole  European  with  the  Indian  arc,  as  fEu*  as  Kahanpur  in  latitude  24^ 

07,  adapted  to  a  ratio  of  axes  299  to  300. 
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SPHEROIDAL  EXCESS. 
Latitudinal  Factors  for  computing  Spheroidal  Excess. 


Lat. 

Log. 

Diff.  1  Lat. 

T    R" 

Log.-— 

Diff. 

Lat. 

Log.  ^^ 

Diff. 

27V 

1 

2yv 

8 

27V 

0 

0-37505 

30 

0.37360 

60 

0.37071 

8 

1 

504 

0 

31 

352 

9 

61 

063 

9 

2 

504 

1 

32 

•   343 

9 

62 

054 

8 

3 

503 

1 

33 

334 

10 

63 

046 

8 

4 

502 

2 

34 

324 

9 

64 

038 

8 

5 

0-37500 

2 

35 

0-37315 

10 

65 

0-37030 

8 

•6 

498 

2 

36 

305 

9 

66 

022 

7 

7 

496 

3 

37 

296 

10 

61 

015 

7 

8 

493 

3 

38 

286 

10 

6^ 

008 

7 

9 

490 

3 

39 

276 

10 

69 

001 

7 

10 

0-37487 

3 

40 

0-37266 

10 

70 

0-36994 

6 

11 

484 

4 

41 

256 

10 

71 

988 

6 

12 

480 

5 

42 

246 

10 

72 

982 

6 

13 

475 

4 

43 

236 

10 

73 

976 

5 

14 

471 

5 

44 

226 

10 

74 

971 

6 

15 

0-37466 

5 

45 

0-87216 

10 

75 

0  36965 

5 

16 

461 

6 

46 

206 

10 

76 

960 

4 

17 

455 

5 

47 

196 

10 

77 

956 

4 

18 

450 

6 

48 

186 

10 

78 

952 

4 

19 

444 

7 

49 

176 

10 

79 

948 

4 

20 

0-37437 

6 

50 

0-37166 

10 

80 

0-36944 

3 

21 

431 

7 

51 

156 

10 

81 

941 

3 

22 

424 

7 

52 

146 

10 

82 

938 

3 

23 

417 

8 

53 

136 

9 

83 

935 

2 

24 

409 

7 

54 

127 

10 

84 

933 

2 

25 

0-37402 

8 

55 

0-37117 

9 

85 

0-36931 

2 

26 

394 

8 

56 

108 

10 

S6 

929 

1 

27 

386 

8 

57 

098 

9 

87 

928 

1 

28 

378 

9 

58 

089 

9 

88 

927 

0 

29 

369 

9 

59 

080  . 

9 

89 

927 

0 

30 

0-37360 

60 

0-37071 

90 

0-36927 

As  an  example,  suppose  it  were  required  to  find  the  excess  on  a  trianele  having  its 
middle  point  in  latitude  24^,  the  sides  a  and  h  being  40  and  50  miles,  and  the  contain- 
ed anele  C  =65^  the  logarithms  of  a  and  d  in  feet  being  5-3246939  and  5*5007852^  the 
calculation  would  stand  tnus : — 

Tab  Long  far  fi<>,  ...  ...  ...  .„  0*87409 

Long.  Sin  C « 65o,  ...  ...  ...  ^.  9-557€8 

Long,  a,  ...  ...  ...  ...  ...  5*8t469 

Long,  bf  ...  ...  ...  ...  ...  5*50079 

Long.  E  =  5.'/7128,  ...  ...  ...  ...  0.75685 

It  is  of  no  great  importance  to  know  the  latitude  of  the  middle  of  the  triangle  much 

within  a  degree,  because  the  difference  of  the  tabular  logarithms  for  a  desree  never 

exceeds  unit  in  the  4th  place,  which  will  scarcely  ever  give  any  sensible  difference  on 

the  resulting  excess. 
It  will  hereafter  be  shewn,  that  the  error  arising  from  assuming  the  area  as  equal  to 

that  of  a  plane  triangle  having  the  same  sides  and  contained  angle,  is  utterly  insensible. 


OR, 

t  the 
ler  as 
»  are 
r,  and 
.  than 
)  dia- 
ip  an 
fMired 
d  for- 
ipting 
doaU 
two- 
i  les8« 
wliich 

once 
i  very 
lotted 
ie.  It 
to  the 
woujd 

sropc* 


38 


i 


'\ 


Lat. 
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1 

2 

3 

4 

5 
•6 

7 

8 

9 

10 
11 
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Am  improvtment  in  Irrigation,   By  Lieut,  A,  Murbat  McGregor, 

66th  Regiment  Native  Infantry, 

My  principle  is,  that  the  greatest  power  is  obtained  by  keepiitg  the 
line  of  dianght  horizontal,  and  at  the  height  of  the  animal's  shoulder  as 
is  dMnn  by  the  mode  in  wluch  the  gigs  used  in  trotting  matohea  are 
hoilt  ThiaplanwasdnedatCawBpoor,  by  Mr.  Stabbs,  proviaioner,  and 
he  assured  me»  that  he  drew  one-third  more  water  by  my  method,  than 
he  had  ap<m  the  old  principle;  and  that  the  cattle  wefe  less  dis- 
tresBsd  than  by  the  old  mode,  as  it  is  more  laborioua  to  walk  up  an 
ascent  than  upon  level  ground ;  and  he  had  three  moxe  wells  prepared 
upon  my  jMrineiple,  as  it  waa  by  far  less  expensive,  and  the  ground  for- 
mcriy  lost  by  the  inclined  plane  was  saved  to  the  garden,  by  adapting 
the  hoee,  (which  I  do  not  claim  as  bct  invention.)  One  man  will  do  all 
the  work,  and  a  pair  of  bullocks  will  draw  the  water  inquired  in  two- 
tiiirds  of  the  time  required  formerly;  and  the  ezpence  is  much  less. 
The  rope  passes  over  the  block  or  wheel  A,  and  under  that  at  B,  by  iirtiich 
great  power  is  obtained. 

By  the  oomqum  plan  in  use  the  excavate  ground  becomes  at  once 
s  dead  loaa,  and  the  labour  of  walking  up  the  inclined  plane  is  very 
great,  as  it  is  required  to  be  very  steep.  I  have  therefore,  by  the  dotted 
Kne  B,  shewn  how  th^  alteration  of  the  present  system  can  be  made.  It 
viU  be  requisite,  however,  to  fill  up  the  slope  of  the  inclined  phme  to  the 
level  of  the  ground  aa  marked  atC,  but  that  cai^  easily  be  done :  it  woujd 
not  cost  more  than  three  or  four  rupees. 

N.  B. — On  the  old  principle,  the  driver  is  obliged  to  sit  on  the  rope, 
to  keqp  the  yoke  on  Ae  bullock's  necks. 
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The  accompanying  are  two  very  compendious  Logarithmic  Tables,  in  which 
I  have  endeavoured  to  combine  the  minimum  of  size,  with  the  maxUmtm  of 
utility, — By  Capt,  Shortrede. 

The  mode  of  uang  these  Tables  is  so  similar  to  that  of  the  TaUes  in 
common  use,  that  it  is  almost  needless  to  give  any  particular  directions 
on  the  subject. 

It  is.  to  be  understood  that  every  number  in  the  body  of  each  Table 
is  supposed  to  consist  of  5  figures ;  the  single  figure  on  tht&  left  in 
columns  0  and  5  being  common  to  the  succeeding  oolumna  on  the 
same  and  following  Unes.  These  leading  figures  increase  progressively 
by  unity,  and  nine  changes  occur  in  each  Table.  To  mark  this  change, 
when  it  occurs  any  where  not  at  the  beginning  of  a  line,  the  aumbera 
subsequent  to  the  change  are  put  a  little  lower  than  their  usual  place, 
in  order  to  indicate  that  their  first  figure  is  to  be  supplied  from  that  on 
the  lower  line,  besides  which,  the  first  following  zero  is  printed  black  to 
distinguish  it  as  a  change  figure. 

The  Table  of  common  Logarithms  (neglecting  at  present  those  be- 
yond 1000)  has  in  its  first  column  marked  Nat.  Num.  the  natural 
numbers  from  10  to  100,  and  immediately  adjoining  in  the  column 
headed  0  are  the  corresponding  Logarithms,  (for  numbers  between  1 
and  10,  tiie  Logarithms  are  opposite  the  tenfold  number)  :  for  numbers 
for  three  figures  the  two  first  being  found  in  the  first  coluom,  the  3rd  is 
to  be  found  among  those  at  the  top,  and  in  the  body  of  the  TaUe  is 
seen  the  corresponding  Logarithm.  For  numbers  of  more  than  3  figures 
the  Logarithm  is  found  by  adding  to  that  in  the  Table  the  proportional 
part  for  the  4th  and  subsequent  figures,  (allowing,  if  need  be,  for  the  dif- 
ference between  the  proportional  part  in  that  and  the  next  line  according 
to  the  distance  of  the  3rd  and  following  figures  from  the  middle  of 
the  line.) 

Example. 


Required  the  Log.  of  33952. 
for  339  the  Table  gives,  . .    53020 
for      5  Propl.  part  gives;  ....    65 
for      2  Propl.  part  gives, 2'6 

Log.  Required,  53087*6 


The  3d  and  subsequent  figures 
of  33952  being  about  midway 
between  3345  and  3445,  the  pro- 
portional parts  should  be  the  half 
of  those  given  in  lines  33  and  34. 
Instead  of  65,  the  proportional 


1842.] 
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Tkb  mvene  Hse  is  abt  to  txmveDbsat. 
Given  Log.  53087  Reqd.Num. 

Tab..Lo^.  next  less  53020  N.N.  339 

67 

IVLpt(corTd.)  next  less  64 5 


2-6 2 


pwt  should  be  64,  beiagtiie  mean 
of  6^  aad  63  :  which  would  agree 
better  with  the  result  given  by 
thfe  larger  Tables. 


Number  tleqd.  33952 

lbs  Antilogaritimiic  Table  contains  the  nuinbers  to  a  series  of 
Logtritium  from  0  to  999.  The  tot  column  contains  the  two  first 
igares  of  tli^  Logaxitfam^  the  thM  b«ng  found  at  the  t<^  of  the 
cdanms ;  and  in  the  body  of  the  Table  is  found  the  tscNrrespotiding 
natonl  number.  Wh^i  the  Logarithm  consists  of  more  than  3  figures, 
the  prapcfftiooal  port  iot  the  4th  and  subsequent  figures,  taken  in  the  samer 
fiae,  are  to  be  added  to  the  Dumber  given  in  the  body  of  the  Table. 

\The  proportional  parts  being  giren  for  the  mean  difference  at 
tbe  middle  of  ^e  line,  may  be  adjusted,  if  need  be,  to  their  pn^lper 
?al«e,  by  allowing  at  sight  for  the  difibrence  between  thbir  value  in  that 
and  the  next  line,  acoorditig  to  the  distance  of  the  8rd  and  following 
igims  from  46  tfa^  middle  of  the  line.] 


Example. 


lUqaired  the  Number  to  Log.  7 1572. 

For  Log.  715  the  Table  gives,60954 
7  Propl.  part  is  ....  98 
2  Ptopl.  part  is 2*8 


for 
for 


if  1..1 


Here  the  3rd  and  subsequent 
figures  being  close  to  the  middle 
of  the  line  need  no  correction. 


61054-8 

Inversely  Required  the  Logarithm  to  Number  61055. 
Given  Number  61055 
Table  Number  next  less  . .  60954        The  Logarithm   is 715 


Pifierence     101 
For  differeuce  next  less 98       Proportional  part  is 


7 


For  difference  next  less. 


3, 

2*8     Proportional  part  is 2 

Log.  ftequired,     71572 
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Lalande'B  tables  to  10,000  occapy  no  lees  than  110  pages,  18mo.  and 
part  of  the  1 1  Ith  page.  Mr.  Bailey  has  given,  in  his  astronomical  tables,  a 
table  of  Logarithms  to  1000  contained  on  3  pages,  4to.  but  only  to  4 
places  of  decimals ;  and  subsequently  he  has  given,  as  being  more  con- 
venient for  ordinary  use,  an  Antilogarithmic  table,  of  the  same  size  and 
extent  as  the  former,  and  besides  these  I  am  not  aware  of  any  smaller 
hitherto  published."*" 

Having  occasion  some  years  ago  to  lay  off  the  divisions  on  some 
sliding  rules,  I  felt  it  was  desirable  to  have  at  one  view  a  table  of 
Logarithms  to  1000,  that  I  might  avoid  the  inconvenience  of  turning 
leaves  with  a  beam  compass  in  hand  :  I  therefore  wrote  out  the  body 
of  the  first  table  nearly  in  its  present  form.  It  was  immediately  evident 
that  if  furnished  with  diflferenees  and  proportional  parts,  the  table  would 
serve  for  most  common  purposes :  accordingly  the  difference  between  the 
lumbers  in  columns  4  and  5  having  been  written,  the  decimal  parts 
were  got  by  means  of  a  sliding  rule,  with  no  more  labour  than  writing 
them  off. 

The  extension  of  the  table  beyond  1000  was  partly  to  fill  up  die 
blank  space,  and  also  to  avoid  partly  the  inconvenience  of  the  unequal  diC* 
ferencea  at  the  beginning  of  the  table.     I  found,  however,  that  as  it 
stood,  even  when  the  differences  were  most  unequal,  by  attending  to  the 
acttuil  difference  between  the  columns,  and  allowing  a  proportional  part 
for  the  difference  between  that  and  the  difference  here  given,  (and  still 
more  easily  by  allowing  at  sight  for  the  difference  between  the  proporti- 
onal part  on  that  and  the  next  line  according  to  the  distance  finom  the 
middle  of  the  line,)  I  could  get  a  result  true,  generally,  within  one,  and 
always  within  two  units  in  the  last  figure ;  and  the  same  more  conveni- 
ently by  taking  the  proportional  part  of  the  actual  difference  by  means 
of  a  sliding  rule,  which  when  engaged  in  calculation,  I  like  to  have  al- 
ways within  reach. 

The  second  table  was  made  for  the  purpose  of  finding  the  number  to 
a  given  Logarithm  more  readily  than  can  be  done  by  the  other  table. 
It  has  also  the  advantage  of  having  more  equal  common  differenoes. 
The  utility  of  it  for  all  ordinary  purposes  has  been  experienced  by  others 
besides  myself. 

*  Dr.  Maclear,  for  the  use  of  the  Cape  Observatory,  has  remodelled  Mr.  Bailey**  !M 
Table,  and  printed  it  on  two  foolscap  pages,  with  proportional  parts,  in  a  form  not 
unlike  that  here  given. 
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Each  taUe  may  be  made  to  do  all  that  can  be  done  by  the  other, 
bat  not  with  equal  conTenience.  The  fint  table  ghring  at  sight  the 
logarithm  to  a  number  of  3  figures,  and  the  second  giving  at  sight  the 
nomber  to  a  logarithm  of  3  figures,  the  proportional  parts  for  the  4th» 
and  subsequent  figures  are  additive  :  but  if  a  number  to  a  given  logari- 
thm be  sooght  by  means  of  the  first  table,  or  if  the  logarithm  to  a  given 
munber  be  sought  by  means  of  the  second,  one  subtraction  is  required 
far  each  figure  in  the  proportional  part:  and  subtraction,  though  a 
VEuple  operation,  is  by  no  means  so  short  or  so  easy  as  addition,  and 
henoe  the  advantage  of  using  both  tables  instead  of  either  exclusively. 

Great  care  has  been  taken  to  make  these  tables  correct  in  every  case 
to  the  nearest  unit  in  the  last  figure.  The  first  table  was  taken  from 
Lalande,  whose  tables  are  known  to  be  correct,  and  has  been  rigidly 
oompared  in  every  figure.  The  second  table  was  made  by  means  of  the 
common  table  in  Callet,  and  after  having  been  written  out,  it  was  ex- 
amined by  reading  out  the  number  to  every  logarithm,  using  Babbage's 
tables.  When  it  was  uncertain  in  this  way  whether  the  number  was 
BMne  or  ]em  then  5  in  the  6th  place,  it  has  been  determined  by  a 
cafcmhtion  earned  to  ten  figures. 

For  finding  the  common  difierences  and  proportional  parts  the  foUow- 
mg  method  was  used.  Having  determined  to  give  these  for  the  middle 
between  columns  4  and  5  of  each  table,  those  for  the  fint  table  were 
thus  found.  M  denoting  as  usual  the  common  modulus,  and  N  the 
number  in  the  first  column  of  the  Table,  the  common  difference  has 

been  taken  by  the  formula  j^^^  ;  and  the  proportional  parts  by  its 
dedmal  products,  taking  care  to  make  each  true  to  the  nearest  unit  in 
the  5th  place  of  decimals. 

For  the  second  table  the  principal  was  the  same,  but  the  process  vast- 
ly  simpler.  By  the  common  difierential  formula  d  logN=  ^  ;  (the 
tame  as  that  used  above)  ;  from  this  we  have  d  N=N.ii^i?:  in  which  M 

and  d.  log  N.  being  constant,  the  only  variable  is  N,  and  by  the  nature 
of  the  Table  log  N.  in  each  successive  line  increases  by  unit  in  its  2nd 
figure.  Hence  the  logarithm  of  d  N  being  calculated  for  any  one  line, 
it  18  found  for  each  succeeding  line  by  adding  one  to  its  2nd  digit, 
and  the  common  diffisrence,  or  the  number  corresponding  to  this  cal- 
culated logarithm  being  found  more  or  less  nearly  iu  some  column  in 
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ike  body  of  the  table,  tbe  ftaccestive  differences  will  be  foimd  in  the 
canesgaaAmg  part  of  the  same  vertical  columzu  throughout  the  taUe. 
The  proportional  parU  are  found  exactly  in  the  same  way ;  and  thus,  lor 
finding  the  whole  of  the  common  differences  and  fnoportiDnal  parts. 
only  ten  calculations  are  needed  ;  the  remaining  labour  being  merely  to 
transcribe  from  the  columns  in  the  body  of  the  table,  taking  care  to 
keep  the  numbers  always  true  in  the  last  figure. 

The  whole  of  the  differences  and  proportional  parts,  after  bdng  written 
in.  have  been  carefully  re-examined,  and  I  hope  it  will  be  found  that 
these  precautions  have  not  been  misapplied,  so  as  to  have  ftiled  as  to 
t^  object  intended* 

These  tables  are  of  the  minimum  siae^  at  least  I  do  not  see  the  posei«> 
bility  of  making  them  any  smaller  without  rendering  then  naeleaa. 
Lalande  "  after  50  years'  experience."  at  page  6.  of  the  preface  to  hia 
Tables,  makes  the  following  remarks  on  the  advantage  of  ■mi>lln#i—  :.^ 

"  La  plupart  des  calculs  n'exigent  que  les  minutes :  les  astronomea, 
'  les  navigateurs.  les  militaires.  les  geographes.  les  arpentenn,  les  an^- 
'  tectes.  ont  un  besoin  continuel  de  petites  tables,  bien  {das  nuement  dna 
'  grandes.  Si  Ton  cherche  les  minutes  dans  un  gros  volume  qui  ooa- 
'  tient  les  secondes,  on  perd  du  terns.  Le  format  de  oeluinoi  n'exige 
'  rigoreusement  que  le  terns  necessaire  k  Topteition :  d'ailleurs  ks  vues 
'  basses  ont  de  la  peine  aveo  les  grandes  tables ;  enfin  plus  le  volume  eat 
'  nnnce.  plus  £1  est  commode  a  I'nsage  ordinaire.  Ainsi  j'ai  r^duit 
'  celui-d  au  pur  necessaire.". 
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Couiwoa  Lopuitlunfi  uf  Natural  Numbera. 
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Compendious  LogaritkuUc  Tables, 


[No.  121 


AQtilogariUimic  Canon,  b«ing  Natuml  Nvmbcn  to 
Common  LogarithmB. 
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TabieB  of  Barometricai  and  Tkermametrical  Observations,  made  in  Ajf' 
§hamistan.  Upper  Scinde,  and  Kutch  Gundava,  during  the  years 
1839-40.  By  Dr.  Griffith. 

A  copy  of  these  Tables  was  furnished  to  the  Surveying  Officers  of  the 
Army  of  the  Indus,  as  their  Barometers  ceased  to  be  effective  soon 
after  leaving  Quettah.     No  other  renter  was  I  believe  kept. 

Cofainms  8  and  9  require  some  explanation,  they  contain  the  readings 
off  of  die  Thermometer,  Barometer  invented  by  Dr.  WooUaston,  but 
witk  the  aubatitation  of  an  ordinary  Thermometer  f<nr  his  delicate  one. 
Of  these  I  haye  had  several  in  India,  but  never  met  with  one  that  was 
in  warldng  order.  The  great  weight  and  thinness  of  the  bulb,  likewise 
renders  them  very  liable  to  be  broken. 

After  adjusting  the  new  tubes,  and  marking  on  them  zero  marks 
eotreqioiidiiig  to  the  zero  of  the  scale,  I  formed  a  scale  of  valuations  of 
eadi  d^xee  from  comparisons  with  the  Barometers.  I  had  similar 
niermometers  in  use  in  Bootan,  and  have  had  ample  opportunities  of 
knowing  that  thej  will  intimate  altitudes  to  within  trifSng  differences 
of  travelling  Barometers,  than  which  they  are  much  more  portable. 
Orfinary  thermometers  for  ascertaining  altitudes  by  boiling  water,  vary 
a  good  deal,  and  are  not  to  be  depended  upon.  My  instruments  are 
now  in  Captain  Sander's  possession,  and  if  they  have  escaped  unbroken, 
after  comparing  them  with  the  best  barometers  in  Calcutta,  I  shall  do 
Bifsdf  tbe  honour  of  presenting  the  results  to  Government. 

These  Barometrical  observations  were  made  with  an  Englefield's 
Barometer,  and  though  made  in  a  dry  climate,  and  with  every  care,  as 
to  drying  the  inside  of  the  tube  with  a  silk  sponging-wire,  as  well  as  to 
aDow  no  air-bubbles  to  remain,  can  only  be  considered  as  approxima- 
tive. Hie  mercury  was  not  as  pure  as  it  might  have  been,  and  none  of 
ike  Chemists  in  Calcutta  could  supply  me  with  firesh  distilled  mercury. 

Tliere  is  also  considerable  laxity  in  the  columns  of  attached  and 
detached  thermometers  owing  to  breakages,  occasional  reduction  to  one 
instninient,  and  the  general  place  of  observation,  a  tent,  in  different 
ryarts  of  which  very  various  temperatures  are  to  be  found. 

Aa  I  found  that  screwfaig,  however  lightly,  the  ordinary  cistern  to  the 
tube  (to  fix  it)  occasioned  some  of  the  tubes  to  break,  I  subsequently,  at 
Cabool,  abandoned  tlie  plan  altogether,  and  used  a  wooden  box  as  dstem, 
•officieiitly  large  to  enable  the  inverted  tube,  dosed  by  the  forefingers, 
P ;t»  be  ina^ed  under  the  liquid ;  the  float  was  adjusted  as  usual.  I  can 
,  leeonunend  this  plan  as  a  practical  one,  and  much  easier  than  the  use  of 
the  oerdiDBTj  dttexn. 

The  imtmmeiit  was  put  up  afresh  every  day,  even  during  halts, — 
:  jfte  tables  shew  that  with  care,  and  using  one  tube,  the  readings  of  vari- 
QQs  days  do  not  differ  very  much. 
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Clear,  fine. 
Ditto  ditto. 
Ditto  ditto. 

Clear. 

Ditto. 

Ditto. 

aeap,  or  broken  tube  35.235. 

Maty,  rain  last  evening. 
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1^  P.M. 

8    „ 

9   A.  M. 

11  „ 

12    „ 

S^P.M. 

7 
7  a. 

10 

11 

W    .. 

1    P.  M. 

2 
3 


99 


99 
99 


99 
99 


76.5 

78. 

79.i 

76. 
76.5 

79.6 

81. 

82. 

82. 

82. 

74.5 

76. 

80.3 

81. 

81.5 

82.3 

82.5 

76.5 

79.5 

81. 

82.5 

84. 

84. 

78. 

80.5 

82.8 

85. 

85^ 

81. 

83. 

84. 

W^ 

86. 

81. 

84. 

85. 

86. 

87. 

878 

88. 


62. 

62. 

62. 

62. 

59.5 

59^ 

59.5 

59.5 

59.5 

59.5 

59.5 

60. 

59.5 

59.5 

59.6 

59.5 

59.5 

59.8 

60. 

58.8 

58.7 

59. 

59. 

59. 

59.8 

59. 
59.5 

59.8 

59.8 

61.8 

60. 

60.3 

61. 

dl. 

66. 

64.5 

65. 

65. 

64.8 

64.5 

64.5 


RemarkB. 


Glfiv. 

Soatherly  wind. 
Moderate. 
Ditto. 

Clear*  moderate. 
Soatherly  wind. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Gahn,  clear. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Westerly  wind  occasionally, 
strong. 


Usual. 

W.  wind  beginning  9  a.  m.. 
occasional  very  hot,  with 
douds  of  dust,  blown  firom 
the  desert. 


I 
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Candabab. 
Observations  of  the  Wet  and  Dry  BM  nermometers. — feomtumed,} 


• 

• 

£ 

§ 

cq 

Remarks. 

& 

k     ' 

^ 

1 

June     6 

4  p.  u. 

88.5 

64.5 

»>       »» 

6    , 

19 

88.6 

64.5 

,       7 

9   A 

.  M. 

81.6 

68. 

Ordinary  weather,  occasioiMl 

*      >i 

10 

}9 

83.6 

64. 

calms,  but  generally  strong. 

9            ff 

n 

r9 

85.6 

64.5 

>             " 

12 

»f 

80.6 

64.5 

W.  winds. 

i            99 

2    F, 

.  M. 

88.6 

64.5 

>             99 

3    , 

►9 

88.6 

64.5 

«             9* 

4    , 

>9 

88.6 

64.5 

Ditto  ditto. 

9             99 

5^  . 

19 

88.6 

64.5 

9            *9 

6i. 

»9 

88.6 

64.5 

.            » 

9  a 

.    M. 

83.6 

62.5 

Ordinary  weather. 

>            » 

10    , 

»9 

84.6 

62.8 

Ditto  ditto. 

>              }9 

2  p. 

M. 

90.6 

64.8 

Ditto  ditto. 

.      9 

10   A 

.  M. 

88.6 

69.5 

Ditto  ditto. 

'            ff 

12    , 

19 

90. 

66.5 

Ditto  ditto. 

»              99 

a  p 

.  M. 

90.6 

66.5 

Ditto  ditto. 

.    12 

10   A 

.  M. 

83. 

64.5 

*              9f 

12    , 

>9  . 

86.5 

65. 

Calm  and  dear. 

1              >9 

1    , 

)9 

88. 

64.7 

W.  wind  fixHn  1 1  a.  m .  occa- 

»             >t 

8  p 

.  M. 

88.8 

64.8 

sionally  strong. 

*              J> 

4    , 

>i 

88. 

64.5 

*             >9 

5    , 

)9 

88. 

64.5 

»             »> 

6i, 

►9 

87. 

64.5 

,     13 

9   A 

.  M. 

84.8 

63.5 

W.  wind. 

»             99 

10    , 

>9 

86.6 

63.8 

Ditto  strong  cloudy. 

f             99 

11    , 

tt 

86.5 

65. 

Moderate. 

»             99 

12    , 

t9 

875 

64. 

>              9f 

2  p. 

M. 

88.6 

64.8 

Cahn. 

»               » 

3    , 

»9 

89.8 

65. 

W.  wind,  cloudy. 

*             99 

4    , 

it 

90. 

65.5 

Ditto  ditto. 

»             »l 

6    , 

)9 

89.8 

66. 

Ditto  ditto. 

.     16 

9    A 

.  M. 

81. 

63. 

*            » 

10    , 

ti 

82.3 

68.5 

Calm  dear. 

1            >9 

11    , 

n 

84. 

68.5 

Ditto. 

»            99 

12        ; 

»9 

84.5 

68.5 

Slight  W.  wind. 

1             >) 

2  p. 

M. 

85.6 

68.5 

W.wind. 

>             91 

3    , 

ff 

86.5 

68.5 

Ditto. 

*             19 

4    , 

tf 

86.8 

63.5 

Ditto. 

9              J9 

5 

t$ 

87- 

63.5 

Ditto. 

J              99 

.  64 

f> 

87. 

1     64. 

Ditto  hazy. 
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CANDABAE. 

Obtervaiiotu  of  the  Wet  and  Dry  Bulb  Thermometers. — (continued.) 


• 

• 

• 

3 

3 

• 

• 

4> 

A 

A 

Remarks. 

1 

1 

S 

1 

June  17 

9   A.M. 

78. 

63.5 

n          » 

10    .. 

83. 

64. 

$t             99 

11  .. 

84. 

64. 

Calm  clear. 

11              •• 

12    .. 

86. 

63.8 

U              »• 

1    p.  M. 

86.5 

64. 

Very  slight. 

»               f> 

3    .. 

87.5 

64.5 

W.  wind. 

fl               *• 

4    .. 

87.5 

64.5 

If              9» 

5    „ 

87.5 

64.5 

*>               f » 

ftj.. 

88. 

64.5 

„    18 

9   A.M. 

85. 

64.5 

Calm. 

■I          »» 

10    .. 

86.5 

66.6 

Calm,  sultry. 

If          i» 

11  „ 

88. 

67. 

Ditto  ditto. 

If          i» 

3  r.  M. 

90. 

68. 

Ditto  ditto. 

II          II 

3    .. 

90. 

67.5 

Ditto  ditto. 

>i          II 

*i  .. 

91. 

68. 

Ditto  ditto. 

If          II 

6    „ 

91. 

68.8 

Ditto  ditto. 

If          II 

ftj.. 

90.5 

68.8 

Ditto  ditto. 

„    19 

9    A.M. 

87.6 

68.5 

Ditto  clear. 

n          fp 

10    ,. 

89. 

69.6 

Ditto  ditto. 

II          i» 

11  .. 

91.5 

69.5 

Ditto  ditto. 

1)          Iff 

13    .. 

93. 

69. 

Ditto  ditto. 

»          11 

1    p.  M. 

93. 

68.6 

Ditto  ditto. 

II          »i 

9    .. 

93. 

68.8 

Ditto  ditto. 

»f          ffi 

3    .. 

93. 

69. 

Gusts  of  W.  wind. 

»          f> 

4    .. 

93. 

69. 

Slight  W.  wind. 

II          »> 

6    .. 

92.5 

69. 

Hot  W.  wind. 

.   30 

9  A.  M. 

87- 

68.5 

Calm. 

•1          II 

10    .. 

88. 

68.5 

Ditto. 

II          II 

11  ,. 

91.3 

68.5 

Ditto. 

>i          II 

13    .. 

91.5 

68.8 

Ditto. 

»          II 

3  p.  M. 

93. 

68.5 

Hot  W.  wind  moderate. 

»i         II 

4J,. 

94.6 

69. 

»»         II 

6*» 

95. 

69.8 

Ditto  gusts. 

»»         II 

»t„ 

93.8 

70. 

Ditto  ditto. 

,.   21 

8  A.  M. 

87. 

69. 

Calm. 

i*          11 

9    „ 

88.6 

70. 

W.wind. 

1 

M             II 

10    „ 

89.8 

70.5 

Ditto. 

If             II 

11    « 

88.5 

76. 

Ditto. 

If             If 

12    ., 

88.5 

72. 

Ditto. 

1 

f»             If 

1    p.  M. 

90.5 

75. 

Ditto. 
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CANDAHAB. 


Observations  of  the  Wet  and  Dry  Bulb  Thermometers. — (contimiedj 


June  21 


>9 
f> 
>t 
it 
>> 
>» 
»t 
»» 
>» 
ft 
*» 
»» 
ft 
>f 
»» 
t» 
>t 
ft 
ft 
ft 
tt 
tt 
tt 
tt 
tt 
tt 
It 
tt 
tt 
tt 
tt 


tt 
f 

22 

t* 
tt 
It 
tt 
tt 
tt 
tt 
tt 
tt 
>> 
23 

tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 

34 

tt 
tt 
tt 
tt 
tt 
tt 

35 

tt 
It 
11 
tt 


F.  M. 


i> 


19 


90.5 

91. 

91.5 

89.5 

90.5 

92.0 

92.5 

92.8 

92.8 

98. 

93. 

92.8 

93. 

93. 

87. 

87.5 

89. 

91. 

91. 

91. 

92.5 

93. 

92.8 

88.5 

89.5 

92.8 

92.5 

93.3 

93.5 

95. 

90.3 

91. 

92.3 

94. 

94.5 


70.5 

70. 

70. 

70. 

70. 

70. 

70.5 

70.5 

70.5 

70.5 

70.5 

70.3 

70.5 

70.5 

68.5 

88.5 

88. 

69. 

69. 

69. 

69. 

68.5 

69. 

68.5 

68.8 

68. 

68.3 

68.5 

68.5 

68. 


Remarks. 


Calm. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Slight  W.  breezes. 

Ditto  ditto. 

Ditto  ditto. 

Ditto  ditto. 

Ditto  ditto. 

Ditto  ditto. 

Ditto  ditto. 

Ditto  calm,  mght. 

Calm. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Slight  W.  wind. 

Ditto. 

Calm»  sultry. 

Violent  W.  wind. 

Calm. 

N.  £.  wind. 

Ditto. 

Calm. 


W.  wind. 
Ditto. 


ThMe  observatioM  W8»  made  in  a  largith  mowiiie,  with  one  ttoaU  door  to  tlM  fiattwud,  MmA 
Mvmnrzated  window*  In  the  lamo  dlriction.  which  were  blocked  up  with  )ottm,  and  walml 
oc^nally.    llie  prevailing  winds  axe  Wertwart,  w  that  the  IhennomoUn  wore  no*  «tpoeed  to 

***Se^Vu£TO*i  •tandaid  given  ine by  the  late  J.  Prinaep  Eh- wlA 

^^'l^^dly^wM  waa  a  good  Thezmometer  with  an  ivory  toale,  diTinoni  IS  each  belonging  to  M^for 
Thomson,  C.  B. 
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Proceeding  of  the  Asiatic  Society, 

(Fridag  lU  tltt  Janmart,  1842  J 

A  Meeting  of  the  Society  was  held  at  its  Rooms,  at  tbe  usaal  hoar,  on  Friday  the 
2lit  January,  in  consequence  of  an  adjournment  from  a  previous  Meeting,  on  which 
erening  a  sufficient  number  of  Members  to  proceed  upon  the  important  business  before 
the  Society  was  not  present 

The  fdUowing  letter,  conveying  the  resignation  of  the  Honorable  Sir  Edward 
Btah,  as  President  of  the  Society,  was  read : — 

Court  Bouu,  December  10,  1 M I . 

Sia,— I  regret  to  find  tliat  it  will  not  be  In  my  power  to  attend  the  next  Meeting  of  the  Society, 
and  I  miBt  therefore  beg  of  you  to  tender  for  me  my  ree{gnedon  of  the  offioe  of  Preeident 

leaaoot  qvit  a  Society  on  which  I  hsTeeo  long  presided,  without  ezpreeslng  my  deep  sense  of 
te  wdfoiB  Marfneee  aad  coaetdcntiea  with  iriUeh  the  Membeitt  ham  been  pleased  to  regard  my 
kablecfibrtstodiaeheisathe  dallea  of  an  efloe,  vhieh,  if  1  had  property  w«iglie4  way  own 
ffsWIicerteiis,  I  ought  peiiiaps  never  to  have  aceepted. 

His  Ugh^  gratifying  to  me  to  know,  that  liowever  unworthily  your  ohair  may  have  been  flUed, 

bfdM  fiertifms  of  your  most  able  and  exoelleat  Secretaries  the  Society,  during  the  last  nine  yean, 

kai  gmtly  extended  the  reputation  which  it  early  attained  amongst  the  learned  Societies  of  Europe, 

ttder  the  auapiees  of  its  Eminent  Founder. 

I  have  the  honor  to  be. 

Six; 

Your  obedient  bomble  aerviBt» 

£nWAJU>   JLYA9. 
To  HX»T  TOXKKVS  Eso. 

SterHarf  to  Ike  AaMie  SveUtff. 

The  Heaonble  H.  T.  PaiMiBr  italed,  that  aa  thia  letter  had  been  referred  to  thel 
rnmmittfr  of  Papers,  it  had  bean  deemed  proper  to  eonvene  a  special  meeting  of 
Ihit  body,  at  which  it  was  detoaaiiied  that  the  feUowing  resrtations  be  proposed  to 
the  SodeCy  finr  adeptiott  at  their  pvaient  meatiBg  :— 

BmI  Ihe  lesigaallea  by  Che  HoDSiBlde  Bb  E.  RTAir,  ef  the  Chair  of  the  Society. 

Iikerilisd  by  the  Honoiabla  B.  T.  Pmivsw,  Baq.  and  aeoaaded  by  the  Honorable  Sir  J.  P. 
OaAar— Ikaa  It  secas  to  the  Comnittee  edviseble,  that  tbe  late  President  be  requested  to  lit  for 
Ui|ietiire  in  England,  to  any  eminent  artist  whom  he  may  select  as  fitting  for  the  purpose.  The 
tm  of  the  pietnn  to  be  Eitcat,  in  order  to  correspond  with  the  pictures  of  the  other  eminent  men, 
«  81c  W.  JoHXS,  Lord  VfxUAnxt,  Lord  Mxvto,  frc.  frc  already  in  possession  of  the  Society. 

EcMlved— That  this  proposition  be  recommended  fbr  adoption  to  the  Society,  as  a  proper  mode 
(f  leeonSng  the  sense  entertained  by  that  body,  of  the  value  of  Sir  EnwAan  Rr  am's  long  and 
aUs  services  hi  die  Oudr,  and  the  interest  wiHi  which  he  has  ahrays  regarded  its  proceedings  in 
ifl  banefafls  of  Scfenee. 

l^eyused  by  the  Boaceable  W.  W.  Bixb,  bq.  and  seconded  1^  the  Honoieble  Sir  J.  P. 

Gbait,  diet  the  UanaaAM  H«  T.  Pmaar»  Esq.  be  rseemnMindad  to  the  floeielj  as  a  MSeinber 

Mi^  qeaUfled  by  his  Ugh  geaecal  atta^nawnt*,  end  his  kaown  seal  in  the  puxf  qUs  of  Orientsl 

litntaBe,  aa  well  as  by  Ua  loqg  standing  in  the  Society,  to  take  the  Chair  vacated  by  the 

BoBeiahle  Sir  Edwaed  Rtam. 

Bcsohred— That  the  propoeltion  be  submitted  accordingly. 

H.  Toaatirs, 

Smtreiarf  to  IM0  jM&Hc  SoeMjf. 
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The  adoption  of  the  first  of  theie  retolutiont  was  then  proposed  by  the  HonoiaUe 
H.  T.  Prinsbp,  seconded  by  the  Soemtary,  and  eaffisd  unaaiDiously. 

The  Honorable  W.  W.  Bird  then  rase,  and  after  a  just  eulogy  on  Mr.  H.  T. 
pRiNSBP's  merits  as  an  Oriental  and  general  scholar,  and  as  a  most  lealons  and  indu- 
trious  member  of  the  Society,  with  many  feeling  allusions  to  the  transcendant  mariti  of 
Mr.  Jambs  Prinsbp,  a  name  so  justly  dear  to  the  Society  as  that  from  whose  labooB 
alone  have  raised  its  fame  so  far  above  what  it  had  ever  before  attained —  Proposed  in 
continuation,  '*  That  the  Honorable  U.  T.  Prinsbp  be  requested  to  accept  of  the 
office  of  President  of  the  Asiatic  Society." 

The  Right  Ueverend  the  Lord  Bishop,  in  rising  to  second  this  motion,  paid  a 
warm  and  a  just  tribute  to  the  zeal  and  interest  so  constantly  shewn  in  every 
matter  relative  to  the  Society's  pursuits  and  affairs  by  its  late  President,  the 
Honorable  Sir  Edward  Rtan.  His  Lordship  then  addressing  himself  io  Mr. 
Prinsbp  as  the  future  President  of  the  Society,  adverted  to  the  Discourses  of  iti 
founder.  Sir  William  Jombs,  as  oompositiona  well  worthy  of  the  close  attention  of 
its  Presidents,  from  their  enlarged  Tiews,  and  their  general  tendency  to  raiee  the  cha- 
racter of  its  pursuits,  and  to  render  it,  as  it  always  had  been,  both  in  India  end  in  Sn- 
rope,  the  just  and  fruitful  parent  of  Oriental  learning  and  science.  His  Lordship  sbo 
adverted  in  feeling  language  to  the  merits  of  the  late  Mr.  Jambs  Prinsbp,  observiog, 
that  no  one  individual  could  do  justice  to  them. 
The  motion  was  carried  by  acdamatioin. 

The  Honorable  H.  T.  Prinsbp,  on  taking  the  chair,  and  returning  thanks  for  the 
honour  conferred  upon  him  by  the  Society,  said,  that  he  felt  he  owed  much  mors  to 
the  labours  of  his  brother,  than  to  any  merits  of  his  own :  that  he  felt  and  knew  that 
his  heavy  official  duties  during  many  years  had  left  him  tax  less  leisure  than  he  could 
have  desired  for  the  prosecution  of  his  Oriental  and  other  studies,  and  that  he  had 
thus  been  unable  to  do  much,  which  he  feared  may  have  been  expected  from  biwL 

He  feared  also,  that  it  might  now,  with  the  scvity  leisure  he  could  itill  cemnaad, 
be  too  late  to  repair  this,  and  to  regain  lest  time,  and  that  he  could  oaly  thus  pnmiis 
zeal  and  devotion  to  the  pursuits  and  interests  of  the  Society,  and  expseas  has  eaneit 
desire  to  troad  in  the  footsteps  of  his  lamented  brother.  He  looked  U>»  and  fully 
trusted  in  much  assistance  firom  the  labours  of  individual  Meniben,  and  in  the  sop- 
port  which  he  should  receive  from  the  Society  in  the  election  of  its  Offieen  fiir  the 
advancement  of  its  interests  and  of  its  good  name. 

£.  B.  Ryan,  Esq.  was  proposed  as  a  Member  of  the  Society,  by  H.  Torrbns,  Ksq. 
and  seconded  by 

A  letter  was  read  from  Da.  Hjebbrlin,  reminding  the  Secretary  that  his  proposi- 
tion to  elect  Dr.  Ewald  an  Honorary  Member  of  the  Society,  was  yet  before  iL 
Dr.  Ewald  was  unanimously  elected. 

The  Secretary  brought  to  the  notice  of  the  Sodeiy,  that  the  CoUectioa  senieut  by 
the  Honourable  the  Court  of  Directois,  as  a  basis  for  an  Indian  Mttseum  of  Bconomie 
Geology,  had  been  made  over  to  it,  and  arranged  in  a  separate  room  appropriated  to  its 
objects;  but  that  the  extensive  duties  which  the  superintendence  of  a  Museum  of  thii 
nature  would  require,  to  carry  out  fully,  and  efficiently  its  groat  objects,  the  develop- 
ment of  the  whole  inorganic  products  of  India,  were  such,  that  it  would  require  the 
attention  of  an  individual.    He  stated,  that  it  was  well  known  by  letters  from  home. 
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tialCbe  Couit  of  Ditfecton  ImmI  Aalliorifed  t]i«  Gof«mttflnt  to  inew  the  axptnce  of- 
tlenoBuMtioa  «f  •  peiton  ckarf^  to  carry  oat  Clieir  tiewi,  and  that  it  mifht  thus 
B0t  bt  imprnper,  w«re  tha  Sodetj  to  addrMi  GoranimeBt  on  the  lubjact    It  was 
i|;M«d  that  this  matter  shoiM  be  left  to  the  Conmittee  of  Papeis. 

Tht  fldhnrin^  Books,  ke.  were  pteseatod,  and  the  thanks  of  the  Society  recorded 
hrthen:-^ 


UaqfBaokt  rtcehMdfar  Ute  JAbraryqftk^  Atiatie  Soci€tp,  for  the  MetUng  om  th9 

2Ui  Jamarp,  1843. 

Laae't  Dictionary,  Eoglish  aad  Bannese.     Calcutta,  19dt,  (3  copies). 
Joonal  of  the  Bombay  Branch  Society.    No.  X  October  1841,  pamphlet 
TheOalctttU  Christian  Observer.    January,  1843^  No  35,  ditto. 
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An  extract  of  a  letter  from  Dr.  Jamibson  to  Mb.  Clbbk,  Political  Aceat»  N.  W. 
Frontier,  dated  Camp  Kalabagh  on  tlie  Indus,  Nov.  15,  1841,  was  partly  read.  From 
this  it  would  appear,  tluit  with  reference  to  the  main  objects  of  Db.  JAMisaoN'a  mis- 
sion, the  discovery  of  good  sources  for  a  supply  of  Coal,  there  was  not  from  the  Geo- 
logical character  of  the  country,  much  chance  of  its  attainment  Coal  it  is  tnie,  was 
found  at  Kalabagh  in  thin  seams  in  a  white  sand-stone,  which  alternates  with  the 
red  marls  in  which  the  rock  salt  and  gypsum  are  imbedded,  the  largest  seam  being 
about  17  inches  in  breadth,  consisting  partly  of  coal,  sand-stone,  and  mineral  sulphur. 
About  2,000  maunds  had  been  collected,  but  an  exorbitant  price,  Rs.  4  per  pucka 
maund,  was  demanded,  as  the  people  used  it  for  medicine. 

The  oldest  rock  met  with  between  Jabalpore  and  Kalabagh,  Ib  magnesian  lime- 
stone, on  which  is  the  red  sand-stone  and  red  marl,  and  white  sand-stone  altomating 
with  it. 

In  a  lime-stone  filled  with  organic  remains,  (probably  the  equivalent  €i  the  mos- 
ohelkalk  of  Germany,)  iron  ores,  red  and  brown  hematite,  occur  in  enormoua  beds. 
On  the  banks  of  the  river,  the  sand  is  extensively  washed  for  gold,  so  thai  we  have 
here  at  once,  iron,  gold,  sulphur,  salt,  gypsun^r  lime-stone,  saltpetre,  alum,  and 
coal ;  all  that- is  wanting  to  raise  the  town  (Kalabagh)  to  one  of  the  most  Impcwtant 
cities  in  India,  being  coal  in  quantity,  with  enterprise  and  capital ;  but  Or.  Jamixson 
concludes,  from  the  geological  characters  of  the  district,  that  no  coal  worth  working 
will  be  found  in  it  The  coal  met  with  ii  partly  lignite  and  partly  jet,  and  not 
true  bituminous  coal ;  but  from  experiment  it  seems  well  adapted  for  Steam  Vcasels, 
burning  with  a  good  flame,  and  having  but  little  residium. 

This  valuable  paper  was  referred  to  the  Secretary,  for  publication  in  his  Joumal. 

A  letter  and  statement  from  Captain  Baylb,  Superintendent  Experimental  Cotton 
Plantations,  contradicting  many  points  in  the  letter  of  Mr.  Brucb  was  preaented. 
Referred  to  the  Editor  of  the  Joumal. 

A  letter  from  Prince  Soltikoff,  requesting  permisnon  to  ha? e  copies  made  of  thoae 
parts  of  the  Mackenzie  MSS.  relating  to  Sculpture  and  Architecture. 

Letter  from  the  Secretary  to  Government  in  the  General  Department  waa  nad, 
forwarding  copy  of  a  circular  from  the  Military  Board  to  the  Engineer  and  other 
officers  employed  on  the  construction  of  roads,  recommending  to  their  attontion,  as 
suggested  by  Mr.  Acting  Curator  Piddinoton,  the  objects  of  the  Mnseaia  of 
Economic  Geology,  and  forwarding  to  them  copies  of  Captain  Tbbjibnubbbb'b  paper. 
A  box  of  tin  and  manganese  ores  from  Mergui  had  also  been  sent  by  the  Military 
Board,  and  these  were  accompanied  by  a  report  from  the  Secretary  to  the  Coal  and 
Iron  Committee.    Referred  to  the  Joumal. 

A  letter  from  Brigadier  Twbmlow,  received  through  the  Agricultural  Society, 
with  some  specimens,  was  abo  referred  to  the  Editor  of  the  Joumal  for  publioaiioki. 

One  from  Dr.  H.  H.  Spby,  forwarding  specimens  of  copper  ore  horn  Gocnwall, 
presented  by  MajM*  Jbn kins,  for  the  Museum  of  Economic  Geology. 

From  Captain  Kittob,  with  numbers  completing  a  full  copy  of  his  valuable  work 
on  Indian  Architecture,  and  offering  his  best  services  to  the  Society  in  Europe. 

From  Colonel  Pooaoir,  requesting  that  the  Society  would  republish  in  its  Txmnsae- 
tions,  a  paper  published  by  Dr.  Cobbtn  in  his  Journal,  and  forwarding  a  MSS.  in 
continuation.    Referred  to  the  Committee  of  Papers. 
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Tht  report  of  tk«  Curator  to  the  Society  ww  read  m  foUowi  :— 

Animal  Kingdom. 

Mammalu. 

1b  tkis  dan  of  aninials,  I  have  the  •atisfaction  to  record  the  following  donations  :— 

lit  A  collection  of  numeroue  skeletons,  in  pieces,  some  eitra  skulls,  frontlets 
asd  horns,  and  a  few  skins,  together  with  specimens  of  other  classes,  from  Mr.  W. 
Msiten;  the  former  being  referrible  to  the  following  species  : — 

Bifkhaies,  apparently  H.  Hoolock,  Harlan :  a  skull,  older  than  those  previously 
IB  the  Museum,  and  cutting  its  third  upper  and  second  lower  true  molars,  the  third 
lover  being  also  partly  visible  in  process  of  formation. 

Smmpitktau  EnteUiu:  the  skeleton  of  a  very  fine  old  male,  being  a  welcome 
se|aisitieii  to  oar  collection. 

MacacuSf  apparently  M,  Rkuui  :  a  skeleton. 

Xsanr, ^.  species? :  ditto. 

PknptuBdidardstt:  ditto. 

MAgoderma  L^a :  ditto. 

SeatofkUus  easianeus:  ditto.  As  the  skulls  of  these  three  Bats  have  been  minute* 
ly  compared  with  other  specimens  in  the  Museum,  prepared  under  my  own  direc- 
tisB,  there  can  be  little  doubt  of  the  correctness  of  their  identification. 

Fufyes  Cartac  (vel  Ben^alensis,  Indicus,  Kokree,  &c.  Auctorum)  :  a  skull. 

FeUt  Tiffris:  the  skeleton  of  a  fine  male ;  with  four  additional  skuUs,  apparently  of 
flse  male  and  three  females ;  and  a  skin  in  bad  condition  of  a  very  large  Tiger.  Our 
Baagsl  Moeeom  was  perhaps  the  only  one  in  the  world,  of  proportionate  extent,  that 
did  Bot  preTionaly  contain  a  skin  of  this  renowned  Bengal  animal.  A  fine  specimen 
fiir  stuffing  ii  still  a  desideratum,  which  I  hope  this  notice  will  be  the  means 
of  obtaining. 

F.  Pardut  ^vel  Leopardus)  :  a  skull,  and  much  injured  skin. 

laira  Uptonifw :  a  stuffed  specimen,  being  a  species  and  genus  new  to  the  Museum, 
Iboogh  one  of  four  species  which  have  been  obtained  since  our  last  meeting. 

UnuM  lahiatus :  askuIL 

Toipa  Buropea:  a  stuffed  specimen.  Of  this  genus  I  may  remark  that  our  Museum 
eoataias  a  perfect  specimen  in  spirits,  from  Sylhet  (vide  J.  A,  S.  vii.  464),  of  the 
■pecics  inhabiting  northern  India  ( T.  mierura,  Hodgson) ;  also  an  imperfect  skin, 
sf  decidedly  the  same  species,  from  Assam  (noticed  in  J.  A,  S,  vii.  464) ;  and 
sAdeCon,  which  I  believe  is  also  that  of  a  specimen  from  the  latter  country, 
this  animal,  according  to  Mr.  Hodgson  {Proc.  Zo.,1.  Soc,  1834,  96),  is,  in 
Nepal,  found  only  in  the  Kachar  or  northern  region ;  it  (or  a  species  of  Mole,  in 
dlpmbability  the  same,)  ii  mentioned  by  Mr.  Traill  as  an  inhabitant  of  Kumaon  {^As. 
Ittt.  xvi.  153) ;  and  the  Hon.  Mountstuart  Elphinstone,  in  lus  volume  on  Kabul  (p. 
112),  observes,  that "  Moles  are  only  found  in  Kashmir".  Lieut.  Hutton  states  the  exis- 
ttace  of  a  Mole  at  QuetU  iCalc,  Joum.  Nai.  Hist.  No.  IV,  558).  There  can  be  litUe 
deobt  that  all  these  notices  refer  to  the  same  species,  which  will  probably  prove  to  have 
a  Hall  more  extensive  range,  especially  to  the  eastward.  As  many  as  four  species  of 
trie  Talpa  have  now  been  ascertained,  all  of  which  are  inhabitants  of  the  continent 
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of  Barope  and  Asia,  cut,  liOfiWTer,  being  fevnd  in  Jcpan.    In  Afrka*  at  latit  Snotli 
Africa,  they  are  repveaented  by  the  genot  Cktysoekloru,  and  in  North  America  by 
Sealopt  and  Ctnufyhira  ;  in  South  America  no  innethora  (Cuf .)  Iinve  hitherto  been 
discovered  (for  the  8ore»  trittriatut  of  Fiacher  hag  proved  to  be  a  genuine  Opoumm) 
and  Mr.  Waterhouse  haa  well  remarked  that  their  place  ii  there  supplied  by  the 
nnmeroua  small  Opoasums,  as  in  Australia  by  other  analogous  Marsupiata.    Tkete 
exists,  however,  a  species  of  true  /fweclteora  (Cuv.)  in  the  island  of  St  Domingo, 
which  constitutes  the  genus  Solenodon  of  Brandt.    No  burrowing  fofms  that  caa  be 
considered  analogous  to  the  Mole  and  allied  genera  have  as  yet  heen  discoTer<ed 
among  the  Manupiaia,  but  it  is  highly  probable  that  such  will  eventually  be  found 
to  exist. 
Bquui  CabaUut :  a  skull. 
Blaphus  Indicus:  some  molar  teeth. 
Certfus  Hippelaphus :  frontlet  of  a  young  animal. 
C  Axis :  skulk  of  an  old  male,  a  young  male,  and  n  female. 
Cporcmus.'  afrontleL 
„  allied  toporcmtit :  a  pair  of  loose  antlers. 
„  mun^ae  :  a  frontlet 
MUilope  Cermcapra :  an  imperfect  skull,  a  pair  of  loose  horns,  and  an  odd  horn. 
Ovis  Nahoor :  horn  of  a  female. 
„     Aries,  var :  a  skull. 
3itis  deatmofws :  a  skeleton,  and  a  stuffed  specimen. 
Cavia  eobaya  :  a  stuffed  specimen. 
Manis  pentadactyla :  ditto. 

2d.  I  have  to  announce  the  present,  from  *'  a  lady,"  of  a  living  female  of  the  Moschms 
Jiemmna,  Auotorum ;  this  species  I  had  never  previously  seen  alive  (as  I  often  bave 
its  Malayan  congeners),  and  certainly  did  not  expect  to  find  it  so  very  bulky  nn 
animal,  or  in  other  respects  so  nearly  silUed  to  the  recently  discovered  true  Ghevrotnia 
of  Western  Africa  (Af.  aguaUats,  OgUby,  P.  Z,  S.,  1840, 35),  a  species  which  I  bad 
the  good  fortune  to  examine,  or,  in  common,  I  imagine,  with  every  other  soolo^iat 
who  has  heard  the  announcement  of  a  Chevrotain  from  that  locality,  I  should  certainly 
have  been  unable  to  resist  the  suspicion  that  the  animal  would  rather  have  belonged 
to  the  Philantombah  group  of  *' Antelopes"  (CephaloplkusJ,  or  perhaps  some  allied 
form;  it  is,  however,  in  all  respects  a  thorough  Chevrotain,  nearly  allied  to  tbe 
Meminna,  and  the  first  Cervine  quadruped  (with  the  exception  of  that  very  re- 
markable one,  the  Qiraffe,)  which  has  been  discovered  to  the  southward  of  the  Atlas 
chain  in  all  Africa:*  its  habits  are  remarkably  aquatic,  which  circumstances  I  mention 

*  I  say  Cervine,  because  quite  unable  to  appreciate  any  sufficient  diffei«ae«  be- 
tween the  Cervidm  and  MosdUda,  Auctorum,  to  justify  their  current  separation  ii^io 
groups  of  the  value  of  "  families."  How,  for  instance,  can  the  Muntjacs  be  placed 
in  a  distinct  family  division  trom  the  Chevtotains?  With  respect  to  thepreseaoo  or 
absence  of  antlers,  which  is  the  only  positive  distinction  subsisting  between  thiraci 
two  alleged  families,  it  is  well  known  that  a  South  American  group  (» tiny  Deer  bare 
the  appendages  in  question  reduced  to  the  permanent  condition  ox  brockets,  or  amaU 
brancnless  beams,  to  say  nothing  «f  the  fact  of  their  constant  absence  in  one  aex  ali 
but  throughout  the  family ;  while,  on  the  other  hand,  it  is  by  no  means  clear,  now 
especially  that  a  plurality  of  species  has  been  ascertained  among  the  musk-bearins 
Moschi,  that  one  or  more  of  these  is  not  actually  fomished  with  antlers :  witnean  tte 
description  of  the  musk-animal  by  the  Ar^  historian,  Abusseid  Serafi,  who  (aa  cited. 
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B  the  ktp*  of  iadilgiBg  mim  uif«Miglttioii  w  W  wli«t]|«r  tM  |ndm  ipupies  i^ay  not 
Hitidp^ta  in  th«  svae  prop^wity;  poUuag  of  Ibe  wit  (tib^  I  «qpi  «w»re)  ^  MMMrtP 
bcto  ofaflMTod,  or  at  l«Mt  pvUiiM*  concerning  it,  nor  ttom  t)»o  alLnUung  babitf  of  the 
oinel  dof*  it  appear  to  ii§vf  been  nmcb  noticed  in  aMwy  diftr^pts  where  it  i*  certainly 
tend.  In  Coylooy  it  ie  ai  oonunop  as  Hum  are  in  England;  the  nati?ef  tfap  gre«t 
aaaben  of  them  in  the  interior  of  the  island,  and  bring  then  alpwwt  daily  to  marl^ft 
IB  Cdonbo  and  other  towne,  where  they  sell  for  about  a  rupee  each,  and  are  eeteened 
fsiy  delicate-eating.  In  Gobnel  Sykes's  list  of  the  MamraaJia  of  the  Dukbun 
(P.  Z.  S,  1831, 104)»  it  is  mentioned  that  **  considerable  numbers  exist  in  the  dense 
neodi  of  the  Western  Ghauts,  but  they  are  never  found  on  the  plaip."  Mr.  Walter 
BUiol,  in  his  '  Catalogue  of  Mammalia  in  the  Southern  Mabratta  Country'  C Madras 
Jcttnud,  No.  xzv.  )20),  notices  it  as  "  common  in  the  forest,  and  even  occasionally 

by  Mr.  Ogilby)  states  that  "  it  isLvery  similar  to  the  Roe,  katnng  long  projecting  tusks, 
__^  . >      .^  ,  ..  -  ^  ^^  sbgktlf  pushed  back :"  so,  abo,  in  Bell's  Travels 


of  a  straiffhi  form 
iaTartary  (i,  %S4),  we  read  thai****  Ilia  Mabenda  is  a  aise  less  than  the  Fallow  Deer, 
tad  its  colour  dark.  It  is  of  a  pretty  shape,  having  erect  horns  without  branches;  is  very 
tvift,  and  haunts  roeks  and  moontains  of  difficult  access  to  men  and  dogs :  and,  when 
hnated,  it  jumps  from  cliff  to  cliff  with  incredible  celerity  and  firmness  of  fool.  The 
iesh  is  esteemed  better  venison  than  any  of  the  Deer  kind  of  larger  sise,  o/  which 
tiers  if  a  great  variety  v%  these  parts  [neighbourhood  of  Blimsky.]  This  is  the 
sstkmaifrom  wkiek  the  drug  caiiea  nmsk  is  taken  •  •  ».  Theie  are  many  of  them 
ia  this  country,  but  the  musk  is  not  so  stronalg  scented  as  that  which  come$fn^ 
fXma.  The  General  had  bred  this  creature  to  be  very  familiar.  He  fed  it  at  his  table, 
vilh  bread  aad  rooti ;  when  dinner  was  over*  it  jumped  on  the  table,  and  picked 
Bs  the  enimfaa.  It  was  pleasing  Co  observe  its  gambol^  pl*yiDi[  with  the  children  like 
a  aid.'*  With  such  opportunities,  accordingly,  for  observation,  it  is  very  unlikely  that 
the  traTeller  ahould  be  mistaken  in  what  he  avers  eonceming  its  '*  horns." 

I  may  reawrk  here,  that  in  an  account  of  the  anatomy  of  a  "civ- Himalayan"  Mask, 
bv  ▲.  Casipbell,  Esq.  published  in  Jour,  As,  Soc,  vi.,  119,  the  presence  of  a  gall 
Madder  is  noted,  *■  or  an  oval  shape,  pendulous  from  the  rieht  half  of  the  liver,  and 
tfaee  ineliea  lone,  by  two  inches  and  a  half  in  diameter."  Whether  this  Tisoua  was 
fnnd  to  exist  oy  Professor  Pallaa,  who  famishes  an  account  of  the  anatomy 
ef  (I  believe)  a  Tartarian  specimen,  I  do  not  remember  to  have  noticed,  and 
have  not  now  the  work  to  refer  to :  the  Chevrotains  have  none ;  aad  the  existence  or 
BQQ-ezisteQce  of  a  gall-bladder  has  generally  been  considered  as  an  invariable  distinc- 
tistt  between  the  two  great  divisions  of  hoofed  ruminants,  being  absent  in  the  Cervine 
grnn :  hence  its  occurrence  in  a  true  Moeckus  is  remarkable,  out  it  is  wdl  to  quote 
me  laiWwiiig  from  Profomor  Owen's  elahoiate  deaoriptiou  of  the  internal  conforma- 
tion of  the  Giraffe  {Trans.  Zool.  Soc.  ii.  227-8.^ 

*'  As  the  presence  of  a  gall-bladder  distinguishes  the  hollow-homed  from  the  solid- 
hsned  mainants,  the  investigation  of  this  point  in  the  anaiomy  of  the  Oirpffe  was 
sitended  with  much  interest;  and  the  result  of  an  examination  of  three  individuals 
4ewB  how  necessary  it  is  not  to  generalize  on  such  a  point  from  a  single  dissection. 

'^  In  the  fiiBt  Giraffe,  (a  female,)  I  found  a  large  gall-bladder,  which  presented 
aa  nnusnal  structure,  being  bifid  at  its  fundus  *  *  *.  In  the  two  males  afterwards 
examined,  there  was  not  a  vestige  of  a  gall-bladder,  but  the  bile  was  conveyed  by 
a  rather  wide  hepatic  duct  to  the  duodenum.  I  conclude,  therefore,  that  the  absence 
of  a  gall-bladder  is  the  rule,  or  normal  condition ;  and  that  the  Giraffe  in  this  respect, 
as  in  the  structure  of  its  boras,  bears  a  nearer  affinity  to  the  Deer  than  to  the 
Ant^hpee."  Nor  is  this  the  only  instance  wherein  an  irregularity  of  conformation  hss 
been  obeerved  with  respect  to  the  presence  of  a  gall-bladder:  thus,  in  the  class 
sibirds,  the  French  Academicians  failed  to  detect  it  m  four  out  of  six  specimens  of  the 
DeoioiseDe  Crane,  (Qrus  virgoj ;  nevertheless,  such  instances  of  irregularity  are 
extremely  rare,  and  extensive  groups  are  characterized  f among  other  particufars) 
Irf  the  seemingly  constant  presence  or  absence  of  a  receptaole  for  the  secretion  of  the 
hfcr,  which  it  would  be  out  of  place  here  to  particularize;  my  object  has  been 
to  call  some  further  attention  to  toe  subject  as  regards  the  trae  Musks,  the  affinities 
whereof  induce  a  suspicion  that  the  case  recorded  by  Mr.  Campbell  will  prove 
to  be  exceptional  or  abnormal,  as  adjudged  by  Mr.  Owen  to  have  been  the  fact  m  the 
instance  of  his  first  Giraffe.— Cc  a.  As.  s$oo. 
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leen  in  the  Mulaad."  Lieut.  Tiekell  informs  ut  that  it  "  iifooiid  thtonghout  the  jonglj 
districts  of  Centml  India,  but  from  its  retired  habits  is  not  often  seen.  It  ne?er  ven- 
tures  into  the  open  coantrj,  where  its  want  of  speed  would  ensure  its  easy  capture,  but 
keeps  among  rocks,  in  the  crevices  of  which  it  passes  the  heat  of  the  day,  and  into 
which  it  retires  on  the  approach  of  an  enemy.  In  these  the  female  brings  forth  her 
young  (generally  two  in  number)  at  the  close  of  the  rains,  or  the  commencement  of 
the  cold  season.  The  male  keeps  with  the  female  during  the  rutting  season,  (about 
June  or  July,)  at  other  times  they  live  solitary.  An  idea,"  continues  this  gentleman, 
**  prevails  among  the  people  in  Singboom,  not  altogether  void  of  probability,  that  at 
the  season  of  the  fall  of  the  leaf,  the  *  Yar*  never  ventures  beyond  a  few  yards  from  its 
cave,  as  in  walking  along  it  sticks  its  sharp-pointed  hoofs  through  the  fallen  foliage, 
which  accumulates  in  such  bunches  on  its  legs  as  to  cripple  its  movements  altogethar, 
should  it  prolong  its  rambles."  (Cole.  Jour.  Nat,  Hist.  No.  iii.  4^)  How  much 
further  to  the  northward  it  may  range,  I  possess  no  data  for  determining ;  but  think  it 
not  unlikely  that  it  will  prove  to  inhabit  suitable  localities  at  the  foot  of  the  Himalaya.* 
A  second  specimen  of  this  animal,  very  young,  and  but  just  dead,  has  been  obligingly 
presented  to  the  Society  by  Mrs.  Linstedt  f 

3rd.  Dr.  Wallich  has  favoured  us  with  a  fine  specimen  of  a  Jackal  (Canit  aureus J^ 
of  which  common  species  the  Museum  did  not  previously  contain  an  example ;  ssmI 
with  a  pair  (male  and  female)  of  the  Corsac,  or  small  Indian  Fox,  (Vulpes  Corsac^J 
a  species  which  before  wss  represented  only  by  a  very  shabby  and  mutilated  stuffed 
skin,  though  we  possess  a  good  skeleton  of  this  pretty  little  animal.  The  male  now 
set  up  is  a  particularly  fine  and  handsome  one. 

4th.  Dr.  Pearson  has-  presented  the  Society  with  two  handsome  skins,  bnt  un- 
fortunately mutilated  of  the  fore-paws,  and  inordinately  stretched  lengthwiae,  of  a 
species  of  Otter,  which  I  will  notice  presently;  and  one  of  a  Weasel,  which  I  soapect 
to  be  an  undescribed  species,  allied  to  Mustela  Sarmatica.  Size  of  the  Ermine,  or 
European  Stoat,  (M.  BrmmtOtJ  and  also  nearly  allied  to  that  specias,  but  ratbex 
darker  (I  write  from  memory  only  of  the  Ermine)  in  its  colouring,  with  the  tail-tip 
dusky  reddish-brown,  and  less  developed  than  the  black  tail-tip  of  M,  Srtmmaa; 
middle  of  the  face,  from  the  upper  lip  to  the  occiput,  passing  between  the  ears,  axkd 
gradually  fading  on  the  nape  into  the  general  hue  of  the  upper  parts,  much  darker 
brown  than  the  rest,  contrasting,  though  not  abruptly,  with  the  fulvous  of  the  cheeioa; 
chin  white,  and  shoulders  and  sides  of  the  neck  densely  mottled  with  ill-defined  dull 

e  "  Deer  of  several  kinds,  one  a  beautiful  animal  of  the  size  of  a  Hare,"  are  noti- 
ced as  occurring  upon  Myn  P&t,  in  Diguijah,  in  the  Bengal  Sporting  Magazine  lor 

1840,  536. 

Mr.  Hodgson  has  since  noted  the  occurrence  of  a  species  which  he  considers  new, 
and  styles  Tragulus  mimenoides,  in  his  Classified  Catalogue  of  the  MammaLs  of 
Nepal,  Jour,  As.  Soc.  1840,  914.  The  generic  appellation  Tragulus,  it  may  be 
remarked,  applied  by  the  late  Mr.  Bennett  to  the  Chevrotains,  was  pre-bestowed  by 
Col.  Hamilton  Smith  on  a  group  of  small  African  Antelopes. 

t  When  this  was  being  mounted,  I  had  the  livinj;  one,  which  had  been  turned  loose 
into  a  small  enclosure,  caught,  that  its  form  might  be  better  imitated  in  the  stuffed 
specimen ;  and  the  strength  and  vigorous  resistance  offered  by  the  little  creatiire, 
when  taken,  after  rather  a  tiresome  chase,  were  quite  surprising :  it  struggled  most 
violently,  using  its  sharp  hoofs  with  some  effect;  and,  had  it  oeen  a  male,  would 
doubtless  have  inflicted  bad  wounds  with  its  tusks.  This  little  animal  is  of  a  very  in. 
dolent  disposition,  at  least  by  day,  when  1  have  never  known  it  move  voluntarily  from 
the  bush  under  which  it  squats :  upon  being  disturbed,  it  plunges  among  the  herbage 
exactly  like  a  Hog  Deer.— E.  B, 
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vUto  fpoci,  which  MiggMt  the  name  of  humeralis  for  the  tpeciei,  ihottld  it  pro?e  to 
be  new :  leagth  about  a  foot,  or  rather  more ;  and  tail  minus  the  hair  about  fi?e 
iachee  additional.    From  Darjeeling,  as  are  also  the  Otten. 

5lh.    Mr.  Bottches  has  presented  ua  with  a  stuffed  skin  of  Luira  nair. 

M.  Among  the  recent  specimens  procured  is  a  fine  large  female  Otter,  which 
appeacs  Id  bo  the  Zn  Taraimtis  of  Mr.  Hodgson  (Jour,  Am,  Soc.  1639,  319),  dif- 
fciiag  fnm.  the  description  giTon  by  that  gcntlemaa  only  in  the  under-parts  being  of 
slsis  whitish,  or  "  pure  yeUowish*white"  hue,  and  the  paws  scarcely  albescent,  but 
fl(  a  lighter  and  more  fulfous  browa  than  the  rest,  it  also  accords  so  neady  with 
Jcayas's  deacription  of  the  Euiopeaa  species  (Bri$.  Fert^  p.  13),  that  I  am  doubt- 
fid  if  it  will  iftt  prove  to  be  the  very  same,  though  (judging  from  memory  of  the  lat- 
tw)  it  appeals  to  me  to  be  rather  a  stronger  and  stouter  animal.  General  structure 
atdoBcribed  by  Mr.  Hodgson,  and  total  length  46  inches,  of  which  the  tail  (which 
ii3  inches  broad  at  base,  becoming  much  more  depressed  and  tapering  to  the  eztce- 
wty,)  meaaured  174  uicbes ;  girth  immediately  behind  the  shoulders  154  inchas ;  limbs 
fsiy  mbust,  the  anterior  measuring  6)  inches  from  elbow  joint,  and  entire  naked  pabn 
to  the  ezlremity  of  middle  toe  9}  inches ;  tarie,  to  end  of  middle  toe  |  inch,  and 
bury  for  I  i  inch.  This  animal  had^Sae  large  abdamioal  teats,  and  not  the  slightest  trace 
Cvtenally  or  externally)  of  a  third  anterior  on  the  left  side ;  which  circumstance  is 
iilirf  sting.  Mm  shewing  how  little  dependence  can  be  placed  on  the  number  of  teats 
ss  a  specific  chaaeler:  the  lactiferous  vessels  were  fully  distended,  indicating  that 
(fas  poor  eieotttre  was  giving  suck.  The  fur  is  short,  and  (so  far  as  I  can  remember) 
sbelntely  aimiiar  in  colour  to  that  of  the  British  Otter,  having  the  throat  and  sides 
of  tbe  lace,  to  a  line  even  with  the  eye  and  posterior  base  of  the  ear,  rather  dull  or 
oaeiaacent  white,  which  eoUiur  occupies  only  the  tips  of  the  hairs,  and  less  of  them 
m  the  lower  part  of  the  front  of  the  neckband  on  the  chest,  till  beyond  the  latter  the 
lever  ports  are  but  slightly  hoary:  feet  as  described;  and  tail  dark  underneath;  the 
vUte  of  the  face,  throat  and  upper  part  of  the  fore-neck  only,  is  abruptly  divided 
finm  the  daik  oolettr  of  the  parti  above.  This  animal  was  shot  on  the  salt-water  lake 
afette  CalcnUa;  and  I  have  had  both  its  skin  and  skeleton  set  up.* 

The  Otten  which  Dr.  Pearson  has  presented  agree  with  none  of  those  described 
by  Mr.  Bodgaon,  but  seem  to  be  allied  to  the  Z.  monUcola  of  that  naturalist,  from 
vhieh  they  dilEsr  in  being  not  of  a  deeper,  but  of  a  more  rufous,  brown  than  the  last, : 
IB  the  pallid  hue  of  the  under>parts  being  throughout  abruptly  separated  fiom  the 
hpswn  above ;  and  in  **the  intermediate  incisoo  of  the  lower  jaw"  being  placed  in  an 
•Tea  line  with  the  rest,  at  least  if  the  third  or  central  pair  l^e  intended  by  Mr. 
HedgHm«  but,  if  the  second  pair  (intermediate  to  the  central  and  the  outermost)  be 
oeant,  then  there  is  a  slight  diffsrenoe  between  this  and  the  preceding  species,  where- 
at the  serica  of  lower  incirors  forms  quite  a  straight  line.  For  longer  than  in  the 
pieeading^  more  as  in.L,  iepUmfm^  but  much  darker  than  in  that  animal,  of  a  shin- 
ing 6mA  co/co(Aar»brown  at  base,  slightly  grisxled  with  a  pale  annulation  near  the 
sstreaaity;  under-parts  dull  ftilvous- white,  formed  by  haiis  of  this  colour,  but  mode- 
niely  close,  protruding  through  the  dense  inner  felt  which  has  a  brown  surface ;  this 
falTOtts- white,  too,  is  continued  underneath  to  the  tail-tip.  Sixe  about  that  of  L»  nair; 

*The  same  species  inhabits  the  Indus,  and  I  very  much  incline  to  the  opinion, 
that  it  is  no  other  than  L.  vulgaris.  Three  living  cobs  have  since  been  brought  to 
wt, — B.  B. 
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but  tkc  tkioi  hftve  becB  ptratelMd  fo  ooapletely  out  of  all  shap^i  tkai  adnwwe 
m«BU  of  them  would  not  b«  tnutwottby.    Fiom  Dftqe«liiig,  as  balbra  notiead. 

I  have  also  obtained  a  very  fiiM  recent  ezaaiple  of  Parudomtna  tffpui^  vhieli  iMt 
been  mounted :  and  two  live  iutUna  of  the  F>oU»  Ckau»^  OukleMtadt,  notof  GeQfiroy»  or 
F,  Kutast  Peanon,  Jour,  M»  S9C»  i*  75,  and  F.  wrytkroHi^  Hodgaon,  ibidi  v.-ML 
Thif  u  the  common  Jangle  Gatt  of  Bengal,  and  hei  a  wide  geographic  diitribntieift.  1ft 
was  die ooTored  in  the  Caspian  marshes  by  M.  Quldenstadt,  and  has  siaee  been  Mat 
with  in  the  north-west  of  AfHca  by  Rnppell  and  others,  where,  however,  it  nnost  not 
be  eonfimnded  with  the  nearly  allied  F,  eaUgatH9,  Teuk,  or  •«  Boetod  Lynx/'  ef  the 
Appendix  to  Brace's  Travels,  which  is  the  JB*,  Chamt  of  M.  M.  Oeofltoy  and  P.  CtvMe. 
In  Penia  it  is  conmon,  as  also  on  the  Himakja»  hut  I  aaiMt  Mraie  «f  lis  oceomeftaa 
in  Peninsular  India,  wheie  donbtless,  however,  it  exists,  nor  did  I  expect  to  obmI 
with  it  in  Bengal.  The .  young  merely  differ,  as  nsual,  in  haviog  the  nmrianga  eoMe- 
what  brighter  sad  more  dearly  defined. 

Lastly,  I  have  had  a  specimen  prepared  of  the  conunon  Hare  of  Bengal*  Xepw# 
nc/Sc0Mto«M?  Is  Geoff.  Dict^  CZffsr,  ix.  381,  sen  £.  iMeroKt,  Hodgson,  ^(wr. 
JU^  Soe*  ix.  1183^  being  a  name  whaeh,  if  I  mistake  not,  is  pre^iccttpied,  benide 
thai  it  is  mneh  more  appUoaUe  to  other  spcciee,  ftnch  as  that  of  Bgypt,  well  ia|wa* 
Mated  en  some  of  the  antique  paintings  of  that  eonntry ;  alao£.  iMfeatt»  Hodfnn, 
aikd  /^  oriaMtuUs,  Brown,  B^NyrAl  SpfirHmg  Uagtmia^  July,  M6.  This  very  eoBi- 
mon  species  was  wawtittg  to.  the  Mittenm,  and  (as  Is  oftentimes  the  case  with  liie 
oommoneet  animals)  it  all  buA^tinksown  in  Burepe,  wheftt  the  Mm  nigHooOit^  is 
erroneously  supposed  te  be  the  comMon  Have  «f  the  Gaagetio  prc^iaoei^  a  apedet 
which  I  cannot  learn  is  found  in  this  part  of  Iwiia%  I  saw  livinff  cpeoiiaeno  of  th«  Blnek^ 
necked  Hare  at  Madras,  and  now  t»gret  that  I  did  not  secure  scnme,  Ibr  this 
species  is  wanting  to  our  lloseum;  but  1  axpected  to  find  it  equally  abuadaAt  htro 
as  also  certain  other  aniauds  which  I  coald  have  proexTsdoii  the  vame  oceashMb  Thtt 
Qangetic  Hare  is  brought  plentifully  te  the  Oakntta  baaaan»  always  alive  if  posAle^ 
and  both  itand  L,  mgrioottit  are  remarkable  for  the  kmd  sfaealing  ttiey  emit  wfcem 
handled:  they  also  bite  sevarsly  if  not  taken  up  wHL  eolation.  The  Oeah  of  ihw 
Qangetic  spccim  is  very  insipid.  Thli  animal  is  cited  deubtfblly  by  llv.  OgiAiy  as 
the  Z..  TMfioomdatut  of  Bi.  Is.  Oeoikoy  St,  Hilaire,  ittpeifbctly  daseiibed  Irana  a: 
mutilated  skin»  and  Mr.  Ogilby  adds  a  minate.  description  of  a  specimen  which  wntf 
taken  home  by  Dr.  Royle,  who  infonned  him  that  the  species  is  very  common  in  tiie 
Doon  and  in  the  neighbourhood  of  Delhi:  thn  appean  to  be  the  amoant  of  what  wm 
kndWn  to  Eurepean,  naturalists  eonceming  it  pt iov  to  the  arrival  of  Mr.  Hodgecm^ 
elaborate  deseripCbn  of  the  speeieft  in  the  9ociety*s  Journal  for  1811,  p.  118^  wiMtw 
some  notice  oceun  of  its  habits  and  fiavertte  haunts.  Aptevaoaa  descriptien,  howwwor, 
exists  in  the  BoAgal  Sporting  Mdgojginet  for  iuly,  1896^  where  the  following  hahitnt 
it  assigned  to  the  species  "  Gaubal,  Fuigab,  and  the  continent  of  India;  bat  aa  yaft 
unknown  le  the  eastward  t>f  the  Bsmmpooter."  The  same  wiitft  adds,  **  the  Ilara  xn 
this  oouutiy  aometimes  takes  (o  earth  whoi  haid  pushed,  but  this  is  no  more  than  kaa 
been  oeaaiionally  known  in  England.  *    In  this  country,  too»  a  Hai%  has  more  oppoiw 

*  '*  The  Hares  of  India  are  small,  but  very  staunch,  and  have  one  mors  chanca  of 
escape  than  their  brethren  in  Burope,  namely,  by  running  togmnnd."  Capt.  Mnndy's 
SkeicTies,  i.  3691  They  are  occaaicmally  hawked  at  witn  the  Fmlco  luggur^  in^in^ 
ibid,  ii.  3D. 
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lui^  of  fsUisf  tkii  flli«tag«m  iirto  ex^euiioii,  fiom  th«  &uaitro«f  h^Ui  or  eartiu  of 
aaiaik  all  over  tlio  couiitrj.  Their  mwuioft  wt^  w  of «vy  iM|Mct,  the  Mnie  m  iboio 
rflho  Bmf^Lmk  Bon :  they  ofo  Mwago  ood.  ilUnotttied  in  their  ivoy,  oad  fight  with  each 
olhvl»4oipemMMi;  end  vpon  heian  wonmied,  they  often  bile  oad  tear  themMWei ;  in 
iWMqniiace,  a  oUght  tcvatch  ofloa  piof ee  noctal.  la  mmm  parti  of  the  country  they 
BO  very  mavomut  which  an  Bifliih  game-keeper  woaldnot  boliofo,  conaidering  the 
iBBher  of  f  iwiiea  they  hat o^  ia  the  ahape  of  Pariah  Dogih  Jaokab»  Call,  Mongooeo^ 
WoMofe  Cywefrimim/^  liawkt^  ^aalwe,  and  though  loM  not  toaet,  the  native 
Aikareoi^  who  eatoh  vaot  aoaheie  of  them,  and  loU  them  to  the  aativet  for  two  pice  each, 
■id  to  genii amea  Ar  fbwr  annaa.  They  nmmttid a  buih  with  neU  aboiit  3  feet  high; 
At  hurii  ie  Ihca  hoot  wilk  oticka,  when  the  Hare  hoHi  out  i»to  the  aet,  which  he  ettempta 
It  fatte  hhuiptf  through,  amlie  cunght  uahnit.  Uii  mid  that  the  fleeter  Hares  are 
head  tu  HuRiaiM,  where  (here  are  estnwifv^  plaiai ;  aad  I  have  been  told  that  Dogs 
ohich  oooJd  kill  Haiw  with  eaeo  al  Allyghur,  were  at  a  lorn  at  Hanoi,  at  whieh  place 
1  have  oAew  in  vaiii  tried  Aem  with  the  Rampoor  and  Pmoiaa  Greyhound.  I  do  not 
liwiliiii  Qieor  keif  uMo  to Iwru  oue, mweh  lem to  calch  it.  A  very  Mipofior  btuod  of 
Argi kaawpw  comuiBto  play,  and  do  ipoitonMui  la  MeB  wSlk  the  largo  fearing  lioww 
ky<-gewe  tisMa,  when  «  poor  KttI*  diminalive  Iwdlan  Fnx  era  glutted  Jackal 
Ihowght  fit  to  conitam  iu  epoed  with  ieiif  ihffi.  The  iplendid  Oroyohoands  I 
hiriy  awm  at  Meorut  amura  UB  IhoM  trntooaiw  gone." 
The  gowoB  JLtfmtf  I  may  temarfct  hm  bdeu  very  largely  added  to  of  lato  -yeme, 
Ike  speiefiie  disliattione  have  faoea  duly  attended' to.  In  North  Ameriea 
M>t  lem  than  M  epoeim  have  been  clearly  dlitingoithed  and  described  by  my 
frimd,  tke  Bev.  Dr.  Buohman  (Vide  Jmr.  Jfd.  Nai.  «oc.  t^f  PWaMphia,  vii, 
fKk  L  and  ii>.  It  is  not  long  since  the  Irish  Hare  f  L.  HibemieiuJ  was  first  recognised 
ky  the  fiarl  of  Derby  to  be  totally  distinet  from  the  common  species  fL.  timidau)  of 
Qmt  Bfitoin  and  Europe,*  so  that  three  aie  now  known  to  be  indigenous  to  the 
British  ielarwie,  tiwides  the  Kabbit,  which  latter  appears  to  have  been  introduced 
snginally  firom  Baibary  into  Spain,  whence  it  has  been  naturalised  over  all  temperate 
Bmspe,  The  laboum  of  Ruppell  and  of  Hemprich  and  Ehrenberg  have  made  known 
a  censidcmUe  number  €i  species  ftom  Syria  and  tke  north-east  of  Africa ;  and 
it  cammi  be  doubled  that  many  remain  to  be  discovered  throughout  Asia.  In  the 
territovics,  however,  I  have  been  informed  by  a  gentleman  long  resident,  and 


*  The  Irish  Hare  grows  as  large,  or  nearly  so,  as  L.  timiduif  but  is  much  more 
ssfeiiy  allied  to  £0.  w»iahUi9;  from  which  it  is  iwadily  distinguished  by  the  considera- 
Uy  Bsaiw  rufous  hue  of  ito  ooat,  whieh  is  also  lem  dense,  and  has  the  inner  felt  ratsus 
iarteed  ol  whito.  The  length  of  a  small  male,  weighing  dibs.  lU  os.,  which  I 
ptecuNd,  was  19  inches,  the  tail  with  hair  three  inchm  more ;  ears  three  inches  and 
ahalf,  and  length  of  fore-timb  framelhew  ^int seven  inckm,  and  of  hinder  from  knee  to 
daw  eleren  inches :  taise  with  claws  five  inches  and  a  half:  as  in  JL  vioriahilUi  there  is 
m  black  on  the  tail,  eicept  a  few  scattered  hairs.    'I'fae  fur  has  the  same  general 

— ^  as  in  tkal  species,  which  is  very  difisreat  from  that  of  L,  tmidms^  being  aoft,  of  a 


•mdy-bvown  cokMir,  with  eurlj boaiy tips  intermixed;  beneath  pale.  Outside  the 
imi  it  is  much  longer  than  m  L.  timtdut;  the  latter  are  black-tipped,  and  pale 
fOitormfly.  The  ftcsh  resembles  that  of  the  Common  Hare  much  more  than  the 
Alpiae.  This  Irish  species  affects  wmrahy  situations,  and  when  hunted  leaps  with 
l^eitf  agility  over  the  stone  walls  that  divide  the  country  in  some  parts.  A  considerable 
n^iher  of  tke  JL  timidmg  have  lately  been  turned  out  in  diffisrent  parts  of  Ireland. 

I  may  take  this  opportunity  to  notice  another  European  species,  which  1  suspect  is 
new.  1  aaw  several  barrels  of  the  skins  at  one  of  the  enormous  collections  of  peltv}*  ex- 
hibited  at  the  half-yearly  sales  of  the  Hudson's   Bay  Company,   where  specimens 
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dftYoCed  to  soolagiefel  ttodiM,  that  noae  hkwt  UtkMto  bMS  obMrvsd,*  aor  «&  I  twiie 
that  any  have  bean  met  vith  ia  tiia  g|iaat  itiaadt  of  that  Oiiaatel  Aivhi^dift; 
bat  ia  China  then  art  douhtkat  tavatal,  and  ana tnm  that  ooiintiyhaa  baan  fixiNd 
by  MeflRi.  Haidwicka  and  Gttr  as  I^  Macfuir,  handai  whiah  the  L. 
(or  much  moia  fnobahly  an  lAiad  ■paciaa,  gragaiiom  in  ita  migmthma  lika 
other  TodentB,)  ii  known  to  inhabit  Chiseia  Tartary.  In  LftHa  Tibat;  my  ftimd 
Mr.  Vigne  obeerTod  a  rather  Inge  tpectoi,  a  ekvll  of  iridah  ha  toak  ta  Bnglaad,  mi 
which,  it  may  be,  ie  the  £.  €Mottohi9  Tel  Mmodms  of  Mr.  Hodgaoa  (Joar.  A»,  Sot. 
is.  1186)»t  and  this  or  another  epaoief  ie  **  comoMa  avanrwhara  ia  A^haniilea" 
(Blphinttone'i  Ca6Mi;  141).  Liant.  Irwin  alia  aotioat  that  «<  Haiae  aia  gaaeielly 
diffoied"  in  that  country,  and  thrt  <' white  Hint  aia  chiefly  ffoaad  beyond  the  Jasartai. 
In  Cabul  only  ii  the  Hare  kept  hi  a  domeetioated  etate,  aad  thay  may  be  pnichaMd 
in  the  market  for  half  a  rapee  eaeh.  The  Babbit  ie  not  Ibond  in  theea  coantrim, 
India,  or  Pefsia*'  (Xoar.  A».  B^c.  nii.  1007),  ^  a.  nee  in  a  wiM  atale,  Ibr  tkaia  »  bd 
lack  of  domestic  Babbits  in  t;aleatta.t  In  the  Indian  Paniaiola,  I  kaaw  mkf  of 
Jl  rH/lca«Arfa#  (r),  which  Mr.  Hodgson  essigas  to  *•  the  Oaagatifl  piaias  and  Sab- 
Htealayas^"  and  ^  at^rieoWr,  which  AaeaaMgeaUeBttaltanBailyiacladadiakii 
Catalogue  of  Mepalese  Mammalia<P.  S.  8.  MM,  •»>,  as  an  iahabitaat  ef  lbs 
Tarai,  tliongh  the  omission  of  this  species  in  his  auhse^asat.  lists  vaald  aeem  Is 
intimate  that  at  that  time  he  had  mistaJMa^  the  speaiss^  CoL  £ykes  atatea  X.  a^ 
ceCMr  to  be  ««  very  common  in  the  stMag  aad  faoshy  hills  of  DaklMii;"aad  ihsve 
scase  vsasen  to  suspeot  tha  eatmsaca  of  anothsa  upon,  the  HeUghieniee*' 


from  all  parts'of  the  world  aia  brought  together.     On  the  same  oecasipu  I  obserrsd  t 

pile  of  several  doxen  skins  of  the  iLobu*  ^ilfptiprjfmnuM  f  A.  Smith)  of  South  Africa. 
Of  Lepus,  were  some  large  packages  of  iIcids  of  the  Poiar  Hare,  and  the  present 
species  was  known  to  &e  dealers  by  the  name  of  PoUsk  or.  Jlaastess  MabbU, 
Length  about  a  foot  and  a  half;  tha  eais  two  inches  and  ahaU,  and  tail  with  hair  nearly 
two  inches,  moderately  bushy,  and  pale  brown  above,  having  no  black  on  it.  Fur  in 
winter  about  an  inch  and  a  half  long,  the  basal  thh^  dusky  or  slate  oakrar,  tea 
mlhar  pale  fulvous  for  i  inch,  the  renmindar  white;  of  one  quality,  delicate 
and  lying  straight,  exceedingly  soft,  and  winter  snrface  appearing  pure  white; 
the  ears  black  at  base  of  hairs,  but  overlaid  with  white,  tbe  edges  alone  appearitag 
black.  A  speeimea,  appareatly  killed  in  autamn*  with  irhita  haim  gfOipvng  aawng 
the  rest,  had  the  summer  coat  fulvous  with  black  tips,  the  fulvous  changing  to 
white  before  being  shed,  and  the 'front  part  of  the  outside  of  the  ears  brown  ;  skin 
remarkably  thin  and  delicats.  It  is  oessible  that  this  may  be  the  A  k^hridiu 
of  Fallas»  which  1  do  not  know ;  but,  if^  undeschbed,  il  might  bear  the  appellation  of 
L.  Sclttmmicus, 

A  species  of  Hare  from  Sardinia  has  lately  been  described  by  M.  Wagner,  hj  the 

" .  ^     ■  Bmiashls 


Lk  M^MUmnmeus.  The  islands  of  iiai4ima  aad  Coisiea  are  highly  re 
in  their  Zoology,  containing  besides  a  peculiar  Weasel  (Mustela  WKcamelaJt  a 
distinct  Stag  from  that  of  Italy  and  the  continent  of  Burope  (Cervw  MetUterrammuJ, 
the  vrild  Moufflon  Sheapy-  te|.nor  is  the.  betaay  of  the  same  isUada  lam  re* 
markabla.    B.  B. 

*  Since  writing  this,  I  have  been  informed  that  a  species  of  Hare,  nearly  resem- 
bliag  if  not  identical  with  that  of  Bengal,  is  common  oa  the  jSiamese  bills,  on  the  eas- 
tern border  of  the  Company's  territory  ;  and  reverting  to  Crawfurd's  "Kmbassy  to  Av4" 
(p.  456),  1  find  it  there  stated  that  **tho  Hare  is  not  known  in  Pegu,  but  makes  its 
appearance  on  the  high  lands  before  the  disemboguement  of  the  irawadi.  It  ia  a  sosaU 
aaimal,  similar,  in  aU  respects,,  to  the  Indian  Hare,"— B.  B. 

t  Described,  1  now  find,  in  Proc,  ZooL  Soc.  tot  Jan.  ^  1841,  as  Z.  TSbetamut^ 
Waterhoase,  and  preeamed  to  be  idenlwal  with  Xn  oi*tUm»t  Hodgson*,  vide  Jn,  aaa 
Mqo.  Nta.  Bin.,  Nov.  1S41,  0.  334. 

f  Fide  the  last  No.  of  this  Journal,  x  979,  for  another  notice  of  the  Hares  of 
Afghaaismo. 
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hm  hum  dMKribei  by  Dr.  Pamm  fraoirlh*  wiitbsm  hail^  wUek  wooM 

gny  tlwB  db«t  of  th*  (QMgatieJ  fiMtuv  talw^fti  Ammi^  iiip#riiHy 

pmi  ^tbM  nJl^y  dwig  the  bw»of  Uw  WoiMm  »qmilM»»>'  (McOtoltod, 

<2tei.  8oc.  1836^  IM).    Dr. McddOMid aMi,  ««lui  iiKMitad,  to  UmX, 

hat  ■atiMrfiim  to  Mr.  P«mm«  it  ia  toe  fu»  ••  to*  tlnOl  ef  too  ovwdimi  Hmv^" 
Won  it  »ottortoolartft«li«Ml»ljlKwl4jMveMpM»Mltlto«iimdto^ 
«*M  aUmot.    Dr.  Pommi  awMoit  JU  MqMdiM. 

POSML  MaJCMAMA. 

In  tluo  iajtowitiDK  ^^fkmnX^  I  lu^vft  tli«  pUtivre  to  roeord  tlie  a^uiaition  of 
■Mlhoo  fiae  Jiood,  at  Icost  too  \(riMit  yortioA  of  ODO.  of  J/oflorfiM  Sl^omUridtB^ 
ihick  was  pnaehMod  for  Um  Social^  by  Mr.  PuUiagtoa..  It  wot  iaboddod  ia  a  very 
tord  fiay  Umratonft,  af pareotly .  (Im  whm  •%  or  diteiag  very  UtU»  froai,  toe  nkatrix 
rfioaui  of  tka  Sivalik  Isaulft  wjtoaee  it  ii  piobabU  that  it  wee  derived  from  toe  «aoie 


1  hav«  alao  been  ao  loctuaateaa  to  diaqovac,  jpMMig  toe  niunaroaa  vaiuable  reUqiwa, 
fran.tha  Sivalik  raagea,  which  were  preaeated  to  the  Society  by  Col.  Colvin  (vide 
Jaw,  Am*  Sock  v.  lfiB)y'partof  toe  head  aad  houy  oomnf  too  horoa  of  a  Uifo  apecieaof 
Om,  nearly  allied  to^  if  not  aboolately  identical  wito*  the  O.  Anu¥m  of  Siberia  (vol  f 
Bafpaqai'ij  Mohia»aea  AwmmuMmt  Hodgaoii|.of  the  Himalaya};  and  a  oorce^poad- 
isf  portioaof  a  true  Ihw,  to  all  appeannce  identical  wito  the  apeciea  (CV^a  Sakten^ 
Mebas)  which  atill  inhahila  the  loflieat  HUaalayaa  craga.  It  ia  uoneceaaacy  to  dwell 
hwe  npQii  the  condnaive  proof  afforded  by  thooocarrence  of  theae  highly  intereatiag 
aqaaiaa  of  tha  esiatance  of  loAgr*  Md  even  aaow-dad, .  mountain  heighta  in  toe  inune- 
diato  licini^  of  toe  region  toea  tenanted  by  the  Sivaihtrmm  and  ita  extinct  contom- 
faoriea;  bat  I  ahall  avail  myaelf  of  toe  earlieat  opportunity  to  draw  up  a  memoir  on 
toe  aolgect,  illnalnted  by  figoiea  of  toe  aplendid  foaaila  which  there  cannot  be  toe 
rf^imr  haaitation  in  idatpitiKying  (genericaUy)  aa  a/oreaaid. 

Ia  tha  aama  coUectioB  of  remaina,  ia  toe  frontlet  wito  portiona  of  toe  corea  of  toe 
homa  of  «  remarkable  Urge  apeciea  of  ruminant,  which  being  neither  refisiTible  to  toe 
Qua,  Shaap,  nor  Goat^  haa  (aa  ia  ciiatomary  inauch  oaa^)  been  ^gned  to  toe  general 
laeaptacle  for  each  non^confoimiata— the  vaatp«eiMio-genoa  AntUop9 ;  but  it  it  aa  diatinct 
kmsL  any  of  tho  living  forma  hitherto  diaoovered  and  ranged  in  that  empyrical  aasem- 
Uage^  aa  naay  of  toe  latter  are  from  each  otoer.  At  preaent,  I  haaitato  aa  to  which  of 
thna  it  avan  a»oat  appiyximatea.  , 

Avga. 

Ia  th*  ciaaa-  of  Birdtr  our  atquiaitioaai  aioce  tbe  last  Meeting,  have  been  ao  very 
eaaaiAerable,  that  I  can  only  notice  a  few  of  the  mora  iatoraating^  either  aa  being 
■ffapaafly  new,  or  rar^  or  ftn.toa  puipoao  of  elacidattog  their  synonymy.  Prem 
ft.  W.  G.  Prito*  Ea^.  the  Sociaty  Ima  received  a  doaation  el  165  apecunaaa  of  ahiaa* 
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referrible  to  more  thtn  lUO  ifirMt,  K)  tt  whkli  trvMw  ta  tkmMmmMo,  mad- 
more  eqimlly  aceeptibU.    TlM  gfMtor  ttuadwr  of  ilMto  won  proeut&A  ia  Ilpp«r 
g^,  or  in  the  hilb,  but  fkeie  «re  lome  Aon  Malum,  mrI  ttMBg  HMta,  it  it  voMky 
of  Dotiee,  4  ipeeies  of  South '  Atfertean  Wnb  were  vicefived,  wbtofa  we  ••  Uttmm  :— 
eaihmlar^fiem^d^,  0«T:^«tl«  md  faanle. 
Piprarubrieapata,  Twi. 

Tcmttgra  tuntrea  f  being  the  fpeciei  ilgmed  in  Qtifflth*B  Animal  Kingdonn*    lik 
490,  ai  the  *' Aiure  Tanaget***:  two  ipeeittieni,  and  a     • 
Xan^ortmt,  apparently  the  OHoiM#  Amerieamm,  OtieHh. 

These  are  strictly  forms  characteristic  «tf  the  waalatu  tontinent :  thongh  it  m«y  he 
mentioned  here,  that  in  the  '*  Proceedings  of  the  Zoological  Society'*  for  1836,  p.  il3b 
Mr.  Burton  exhibited  a  small  Himidayan  bird  referred  by  him  to  Pipra^  as  **  tbe  fint 
species  of  this  genus  hitherto  discovered  in  those  regions;'*  it  might  be  eqnsJly  aLTor- 
red,  on  the  whole  eastern  continent,  though  the  oriental  genus  Caiyptom^na,  H oin- 
field,  is  unqutttionably  allied  to  Pipra  and  Rupicoia,  as  also,  probably,  the  Ctrtatmi' 
onyx  of  Eyton  fP.  B.  S:  1899,  104).  With  respect  to  the  Jacamais  fOatfmiaJ,  it  ia 
remarkable  that  Levaillant  positiToly  asserts  having  receiTed  his  Jaeameropm^  (the 
O.  grandis,  Latham,)  finofm  the  IBasterm  Avohipelago,  and  Carter  followed  him  in  con- 
sidering this  as  the  type  of  a  supposed  oriental  section  of  the  genus  (Rigtte  \imimmt, 
i.  448) ;  but  it  has  since  been  ascertained  to  be  South  American,  like  all  oC  iln 
congeners  hitherto  discovered. 

Among  those  eastern  species  i^lkich  may  be  noticed,  I  shaU  distingnith  taeii  wm  uw 
new  to  the  collection  by  an  asterisk. 

*  PakBomh  Hialaeeensis,  Yigon  {ZM.  Jmar,  if.  520),  and  figured  in  the  Tol^nae 
on  Parrots  in  Jaidine's  *<  Naturalist's  Library."     • 

«  Falcofuggur,  Jerdon  f  Madras  Jcmr.  No.  itir  80) ;  apparently  an  adult  femmle  of 
this  fine  species,  which  is  neariy  dliedto  tha  Lanner  (P.  kmarius,) 

Hyptyopui  (Hodgson,  Jour.  At,  Soe.  1811, 37,  olim'BAjra,  H;  Jour.  As.  9oe.  1896» 
777,)  tophotes;  Falco  lophoies,  Tern  ;  H.  lyoma,  Hodgson  ;  Buteo  crisUUms,  Vieil. 
lot ;  Lepidogengs  Laihami,  J.  E.  Gray :  two  fine  specimens. 
Circus  melanoteucos. 

Alcedo  (subgenus  Cerykt  Boie,  1828,  ispida,  8%9.,)  guUaius;  two  fine  speeimeiis. 
Dacelo pulchelia,  Honfield,  male  and  female;  at  least  I  judge  what  f  have  terdaed 
the  latter  to  be  of  this  species,  though  differing  much  in  plumage  from  the  imale 
(which  is  figured  in  Dr.  Horsfield's  Zoological  Researches  en  Java)  ;  there  is  no 
blue  upon  its  plumage,  the  upper  parts  of  which  are  everywhere  barred  with  ruioiM 
on  a  black  ground,  these  marking  being  widest  upon  the  Wlnge  and  tail,  and  cl« 
and  narrowest  about  the  neck;  cbeekk  and  ear-coverts  like  the  crown,  and  under-} 
ruddy  white,  barred  with  dusky  acroas  the  breast  and  on  the  flanln.  Mr.  Bytoia  (ii^ 
P,  Z.  S.  1839,  lUl,)  classes  this  species  in  Halcyon,  but  I  see  no  reason  to  follow 
his  example. 
Merops  Sumatranus, 

Napopkda  (Hodgson,  Jour.  As,  Soc,  1841,  ^,  olim  Buda,  B.,  Jour,  A^,  ^oe. 
836,  360,)  amicta;  Merops  amictus.  Tern. 

N.  AthertomOf  Merops  A.,  Jaidine  and  Selby  fllL  Om,,  pi.  Iviii); 
eeeruhus,  Swainson ;  Sapopkila  (olim  Budaj  N^paknsis,  Hodgson ;  Moropt 
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*  gemi  Meemeropi,  It.  Gteff.  (M3),  apod  O.  Gny ;  of  tiMie 
1  amid  wkhr  to  Adopt  tbo  mom  immC  pm^giit  appellfttitfli  beitowed  by 

Mr.  HodgioB,  teikn  «|MCt^  Una,  indopeiNlMay  of  iti  lack  of  priority,  ii  oljootioiM* 

Uc, iniOBac^  M  tiMt tho  bifd  ir Ibttwl  ImUi  on  tiM  N«M«luoirio»«^ 
nb,  wheaco  it  extends  northward  throngli  Tenawftrini  to  Aaiaa  and  Nepil.  HyeHkut" 
mt  9m.  ia  inapplieable,  finr,  aeeoiding  to  Mr.  Hodgaon,  **tlM  bird  if  in  no  way  or 
dtpee  a  n^t  bkd"  fjiomr.  A».  «or.,  1641, 39),t  wkUo  NgpopkUa  u  azpnMiTe  oT 
in  liaaata,  and  jUeanwi^dfur  (implying  an  intenaediataneM.to  Mmropt  and  Me§^ 
iUch  I  am  quite  nnaUe  to  diaeein,)  ia  certiittly  not  a  Mieitoaa  componnd.     Both  in 
hililiOBdiBtenuditmotMfebtojttdi^flroiallv.  BodgMm'a deicription ( Joitr.  AM,See. 
ISS^  aGIS>,  tbeae  bhda  are  intemadinto  rather  to  the  Jlee  aateia  on  the  one  hand,  and 
oa  the  other  the  JaeanMn  and  tnieTodieaof  South  America;  they-  have  much  the 
■nt  pafly' plnmagei  alio,  at  the  latter;  and  whcveaa  the  trae  Bee^eaien  (Mtrvpi), 
Boikm  (Cbrtielafand  ^Mi'yjtenwf),  and  Kiagftritoia  {OOepoHt  Aktdo,  fto.),  which, 
vilhtheexeeptiaBof  a  tow  large  ipedea  of  the  lift*  aia  poeallar  to  the  oaBtorn  hemii* 
pkeie,haTe  Ibeiataalinal  canal  devoid  of  emcali^ipeBda^aiy  Mr.  HodgnndeMriheathe 
pcMBt  hivd  to  have  eceeaof  aninoh  or  more  ia  lengthy  ia  which  partioular  it  accorda 
■ith  the  Jacamara  {OttbtOt),  Todiea  {Todkn)  aad  Motmoto  (Priomiet),  of  Sonlh 
Ancrica.   Mr.  Hodganadde,  that  theeteameh  aad  iatattinea  of  Merv^aie  similar  to 
tihoM  of  NapepkSm,  bat  Ait  is  at  variance  wld^^my  own  obiervhtions  of  the  Ibrmer, 
vfanein  I  coold  never  detect  any  trace  of  ccsca. 

Pkm  SmUanew,  Hodgsoa  (Jbmr.  A»,  8o€.^  ▼ivhU^);  agreeiag,  at  least  (as  does 
ibo  another  specimen  in  oqt  coQeetlon),  in  every  pettkalar  eacept  rise  with  Mr. 
floipoa'a  deaeriptiott.  Thiv  nataralist,  iadeed,  vemarks  that  *'  thers  is  another 
IVepUese  speciea  scarcely  distingvishable  ftam  this  by  oolonis,  and  which  has  been 
cadbeaded  vridi  ithy  those  who  venture  to  deserihe  tnm  one  or  two  dried  specimens. 
TW  two  species  differ,  however,  Mocoifoin  all  typical  aad  chanctoristic  respects." 
Htaee  it  ia  doar  that  our  present  bhd  cannot  he  here  lefeited  to,  and  little  leas 
n  that  the  Indian  three>tded  Woodpecker  (P.  HffO,  Hoiafield,)  is  intended, 
far  this  species  scarcely  diitors  in  odonrfng,  except  in  having  the  back  of  the  neck 
Uitk  instead  of  white,  and  in  therelativebreadth  of  certain  markings  on  the  rides  of  the 
lecfc.  The  dimeinrions  which  Mr.  Hodgson  assigns  to  both  sexes  of  P.  Sultaneus, 
at  15  iaches  long  by  38  incfaes  across;  bill  ^  inches  long;  1st  ^nill  feather  8  inches 
AMar,  aad  Sd  I  inch  shorter,'tiian  the  &th.  In  the  larger  specimen  now  befbre  me,  the 
oliie  length  could  scarcely  have  exceeded  18  inches  (may  not  16  have  been  a  mis- 
piiBt?) ;  bill  from  forehead  barely  3  inches,  and  in  the  other  not  IJ  inch ;  fioja  gape  2| 
iaches  aad  3}  inches  ;  wing  fifom  bend  7  inches  and  6|  inches;  the  first  primary  res- 
fectiveiy  2|  and  3  inches  shortet,  and  the  second  nearly  J  in.  and  |  in.  shorter,  than 
tke  fifth.  Both  are  males,  and  in  all  other  respects  precisely  accord  with  Mr. 
Hedfson's  description. . 

Qicahtf  (subgenus  CHaMUs,  Swaftiton,  Lawtpromorpkat  Vigon,)  imtidkSi  Omelin: 
a  iplendid  male.     The  female  of  this  species  is  described  as  C.  Miatitffiimu,  Raffles 

*  Also,  I  much  suspect,  A^cfforMJr  AmkenUasui  of  the  catalogne  of  biMs  in  l>r. 
Boyle's  Bhutratiifmt  9f  ike  Botany,  650,  t^  ike  HimakMat,^E.  B. 

t  Mr.  Jerdon  has  since  remarked  the  tame,  in  the  Supplement  to  his  valuable  cata- 
Wpe  ei  the  birds  of  Peninsular  India. 
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Tiram.7iw.mh  and  Ike  C,  mmaUkti9»  Vigoa  (ikkk  xt»  dO»J,  ii  aa^chei 
than  Um  yoiuig,  «■  wtiifagtoiily  tbewa  by  <p«;untnt  in  ty^niUiwal  iiato  of  ^amigt. 

•  PodarguM ''-^i 

«  Lamim  nignctp^i  Qt^mJamghctpM.  FiwOUiii  f  P.  Z.  8.^  im.  ill  J. 
Pkm  trutk  .*  fbm*^ 

•  Ffuw  toTfuiMA  ;  taken  nev  Galcvtta* 

•  PttnUkhu  tfKiknwittmt.  ft wiimon  i  LuiiuM  erMttraBltfiM.  Vicen  sbiI  CjOBld  i  m 
y«iing  mideb  afieeing  witkGoiild'i  pUto «f  tke ImmI% u^ifiift lM«ing  «cqM|HC«0H 
wkitiak  eye<iUeak>  iike  IM  «f  the  aiiyU  nal^  wkUe  th«  cipim  .a^d  kpck  «!«  Jtan, 
UitwXf  cr^wk  brown*  Ibn  iBatben  of  iUinsy  teaUur^  and  aUgktly  finsad  wiUi  giaan^ 
ifk  on  the  eoapttUriaai  nndav-parta  wbitOi  JkMuring  aomo  giowuni  new  faalhwi  -tiiia^ 
witb  f olvmia  on  tk«  aidai  of  ika  braa«t«  An  adnfti  tenaki  bofiuro  aaa  difiaia  fhwa  GoiM'i 
^gnfoof  Ihia  aex  in  bwring  tiua  «iHMr-|Niit8  dadbtr  and  jvota  inah'iipgio  laniiaaw 
browoi  quite  adiffarenlkvn  taa (baton  tko  plalo»  mik  (bn  aravn  jnnoii  dnrkar  an^ 
dniiky  grey  ;=bill  niora  bookod  than  in  tko  yoong  bint    . 

.  I^ectpefw  jMrocNten;  tiro  wm^m^  wbiokfox  ia^naw  to  tb^  iinaanw 

PA«fMfMr«««ialn,  J.  wk  8«  (i».  Oni,pL4nxsn>:  v^oaadXamak;  tbaganaafnan 
|o  onv  oollectioit  and  diff«fing*fironi  tke  figure  ralanred  tob  and  tka  Idatiii  doAaitiaBxi 
the  tpociei^  in  wanting  the  bright  mftMU  naigining  of  the  wing  fan^oii^  which  an 
edged  witbTgreyiabt  having  but  &  alight  mtbut  tinge  on  the  bonhir  of  tho' toctianM 
only.  Of  the  ▼ariona  Indian  trae  Redatarti,  thie  ia  the owly  apaoiaa  I  hnowof  whick 
occniain  thoaontham  pi»t»og<h»  Poninanto»^  a^i  the  pwit  are  thoaa^y  ■imiaiii 
Ihaveeeenof  iiffonthenofthrnvhiUf.    It  ia  common  in  ikoTicinitj^fCnlcntts. 

«  Mr.  Hodgfon,  in  the  <<  Mi*  a«view.^  <!«  IW^  p.  «»i)  haa  doeenfaed  a 
mall  gionp  of  biida  aUied  to  tho  Eedmnrtit  bnt  qnito  properly  diitiogniahod  Aow 
tbenit  which  he  there  «tyle«  Mftnoot  bnviiit  ainoa  inbititu^d  Jtha  appattatiow  GMlarw 
(Jimr.  Am,  Sqc.  1841.  39>;  throo  apooiea  aio  diatiagniahad  by  him.  of  which  tvo 
appear  to  have  been  prationaly  named ;  viju  CM,  6raoi|Mr,  U,|  which  ia  the  J^AnmicwPW 
ntAecnlotiiM,  Vigorii  {P.  Z.  «9.  Wl,9»)»  a«  iilmrtilled  kqr  Mr.  Uodgeoii;  fSuM 
ghmiier^  H,  which*  firem  oompmenof  the  daaciiptiona,  would  aoem  not  to  dtflar  fto« 
PAamlcura  McOr^ggm,  Bmom  (>.  M.  8. 183^  152)}  and  OL  Mmrfgiv,  Hodgaoa, 
of  which  beautiful  apociea  n  fine  apociman  occuia  in  the  pieaent  collection,  with  two  e( 
OL  mteonioMef,  allmaJoa,  In  another  eoVection  of  biida  now  confided  to  mij  chaigi 
from  Paqeeling  are  two  mnlea  and  a  female  of  Ck,  fmirfora,  and  two  aanlea  andtvi 
femalea  of  un  additioaal.  true  apameib  oonaiderably  loffer  than  the  othaca,  which  I 
intend  to  deacribe  m  C%*  fftamdu.  The  group  ia  an  extremely  natural  one. 
Tt$rdm  (OroocMda,  Gould.)  WkM,  Eyton. 

•  Cr0iHrQpu9  otdlotuM  i  CmcUavma  oetliaimmt  Vigom. 

•  Onoha  Troim^  Hodgaon  s>oa<or  2Vmm,  Vigora and  Gould ;  a  foamle. 

•  CkioroptU,  J.  and  S.,  aeu  Ph^Uomu  of  Temminck;  two  apociea.  One  ia  the  CM 
SotrntrvH,  J.  and  S.,  orPA.Mi«0anlKTom«;twomalea,«ndnawtothe  collection  :tha 
other  the  Cj^.  H«,rdwickii^  J.  and  8.  (deacribed  in  the  Addmi»  to  the  %id  volaiaa 
of  the  "  lUuatrationa  of  Ornithology,"  fnm,  a  coloured  figure  in  the  collection  of  tha 
late  lli^of  Genenl  HaidwiclBe),  aeu  CM.  lymylenae,  Uodgaan,  and  C3tl.  cAiyi0- 

*  Mr.  Jerdon  has  latdy  dercribed  two  oihera  in  hia  SmppfemttH* 
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%  M«OliilnA«ii  a«nMd  (P.  JK  «.•  18W>  M7).  TImm  aw  t«o  •pmsiMM 
«rtliiibM«  vliieh  fttai  «n  iatttwtlag  ••ri«  with  t«M  «ten  pflpvioufly  ia  Um 
t,  lUmtHtfiva of  tht  «hMf ■■  of  plimge  aadetgqna  by  th» ■^•ot«>  OthArtpa* 
D«iiMliii««MiilMbiibt«BM,adI«nUI«9Mlfof  tlMOM«i€«  to  iioC« 
*•  hOmnw^  putiMlui:  thayiMngaato  kM  aU  th«  uppeiN^Mli^  witJi  Iha  bcMM« 
Pami  gmm,  tif*  *i*h  yUwthalfciMit;  IkaJiyMHitkiii*  stiMkfrwi 
t«ii«arilMbMa«f  tfMrk>«if  aaaJibU  b«n«Mtoo«d  to  rilght  tips  totWfi^ 
tf  aamiMM  w^iewiMi ;  tii>  lomm  triUoywto  <w  f*B«i,  aad  «kH  appMn  to  hava 
id»  tfitt  MM  wiA  tlw  tilMla  vB4ar  plvaaga ;  akaaldaf-fpofcaa  araal :  th«  fiOiy  (r ) 
«lkit  to  tefi^  tito  appM^patts  a  4itht  tbada  moia  ytUowiib 
giwa»  baft  ttara  H  MryallMraatha'tlMPsat»  wUeliiatiagad  with  vantitor,  and  Ims  a 
aiil  iliia li  liyaaiatMna  H>«ak  «i  aaA  wda,  aai^aitoaadaaply  coloBfail  at  in  tfaa 
aila;  Maar  fha btaail,  Iha  aadar  paiU  aiaaunglad.g9aan  and  buff^ianfa,  tha  lovar 
iril.»a><ttobaiay  of  tba  latter  JHWiaBdOwpriaiaBy^^wiag  and  tail  faalban  ara  graea, 
lh»ltfteralittlataDgadwiaiblaiiihattlliiiriBaOT««KaBd«lwfnmarbato^  lightly 
•ifwl  vitk  dail  vavditon  towartalti^tipaoBly^  nmftmg  m  tlia  tluaa  airtermoit:  at 
thaiaftaoalt^  wbaa  thawiag  aad  tatt  paiaiariai  (aa  ia  naioat  olJiar  Unit)  ar«  aot 
tko  yaaag  BHlai  aMuaa  tiM.  daikgr^potpla^  ar  paiplwh*Wa4:k,  eohmr  of 
aad  btaift»  tbi  Uaak  ham  aad  aat-aovart^  bright  byaaintbiaa 
afed  goUaa^baff  aolour  of  tito  baUgr  aad  aadar  taU-coTart%  and  ona  of 
baiRa  to*  (ia  diftnaat  itagat  pf  tbii  laoalt,)  kaviag  loot  ooa  of  ito 
a»doafciby  aed<tont,haibadiftff«|dMad  by  oaa a littla longar tbaa 
Ibam^  andaf  a  pa»pla aciour  liigbtiy  nlsad  itilb  gtoea  ;  amra  or  law  duaky-parpla 
aitUiaga»oaibaaaiailarariag<aofaitf«  aad  atpacially  balow  tba  goaario 
toltttpoB  tba  ihaaldMaaf  Hia  waigi;  tba  anwa  indiDM  to  yaUawiifa^  aad 
aMiaia  ^otMga  ia  afwyabota  attaiaad,  oscaptiag  oa  tha  wiag*  and  tail  9 
aad  their  dafaMi,  with  tha  wiaglaty  and  the  caudal  feathait,  but  not 
Iha  caaaito  of  th— i,  oppoiriagy  aft  tha  tacoad  oMMilt^  of  a  riah  dark  parpla,  which  ii 
al  tha  fiiUy  nataia  awiciilina-  Uvary,  and  henca  Mr.  Hodgno's  ap- 

Cbwyuia  mtf9tieaM§:  Mmtarimlm  mffrtktiUt,  Taaiianlr ;  Ooaipara  Crttptr  of 
Ufthtoi,  aiMl  Ctriki^  G^tJpmrimtk  of  Royla's  «<  lUntlratiani" ;  Oiai^m  VigQr$U, 
flybH^  a  arila#,  HodgMii,  aad  i/aetorMta  S^kttim^  TickelL  A  iina  ipectmen  of  thii 
Iflda  bird,  Iha  aaaga  of  whiah  aatoadi  from  tha  Uiaialaya  to  tha  Oo<;caa» 
Taaawwim  wbA  tha  Malay  Paninanlatp  Java4 
•a  IfariMM^  Mobia;  a  beaalifitl  liitia  qpaeiet»  aUiad  to  tha  lait»  togathar  with 
C  Hipai9fui9f  OcmldH,  waiumtm  ral  JUaam«i<ar»  and  Mvaial  othar%  which  I  mean 
ihnrtly  to  daKriba-«i  alM, 

laacaieriiij  Nobiai  a  epaciac  aUtedtia  plwaaga  to  tha  Araeknotktrtf. 
Tarn.  Mr.  Swaiacaa  4e<ignalei  thii  ipaoiet  the  **  Black*billed 
Cbpcr;"  bat  I  am  tnurod  thai  the  beak  it  of  a  beautiful,  blue  colour  in  tha  living 


'"r.  oeAraaMlac^  Baflac,  Urn,-.  Trmu.  ziii,  297 ;  the  preceding  epecies  being  there 
4«ctibed  ■§  Eur,  kmnUc^ku,  Bafflaa* 

*G0ee0«hraM<tof  tmeiamuBtmthoi,  Hodgioa  (As.  JRer.  xix.  160).  A  magnificent 
ipcciee  of  true  tiawfincih,  nnloTtttnately  net  in  very  good  candiiioni  and  in  nettling 
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plttmag«.  LMgtlk  9  inohM,  irm«  from  bMKi  ftanohas,  aii4  tell,  wkiek  is  vUgkUy  ittktd^ 
a  inohes  to  eii4  of  •xiarier  fiMthen;  biU«  in  tk».y«Mig  Mul,  iiMriy  1  inek  k«g 
from  fereliead,  uid  imre  thM  )  iMh  fkoap:  {auMe*  iMcy  Ulw  teft  of  a  ■wtfing 
Goldfinch  {CmrduOis  €%aw^,  tiBg^  watli  yoUow  on  the  aMoMM^  «nd  a^MdnUf 
on  tke  under  Utt-oovefto  nkick-nM  .spnlleu  yoUow)  idao  on  thnianv  wobn  of  tko 
oni<nldomlf8ialMn,ionnioglk8  MBMnitml  itMnk  •farngthttadLMiAnSiilin 
or  Bedpole  Umrat,  a  yomig  GraiifatU,  &c. ;  ^kt^JumU  tiMibnekt  Mip«Uii«s»  nnp 
and  uppor  toa^oovMte*  dnikf,  aiwsh  ientker  maiginnd  wilh  bfonn*.  wlMb  PMW*  into 
groeoisii  towsnb  tko  tuly  toftiaciM  dinpod  na  ina  Bnippenn  Gridfinol^  ngd.  bioadly 
cdgod  with yeUowtth>white  towMdt  ike  aaUiwnity  of  thMgottlOT.nnlw;  ptuwriniaad 
•eeondariai  daghdy  edged^  and  their  ifranter  and.  iwaltor  .eoffarti  tinwd  wiMiMkt 
Mine,  tke  latter  fonaing  tire  ^mmiir  huvacfOM  Ihe  m'm^i  eioivnand  neek  pnle  fanff 
at  tke  bueeof  the  featkeis^  wUsh  kvn«nch  ateife  dMeky.«foi«Lito  tip,  eeneins  tke 
crown  toappaerof  tbia  «sok>nr;va  file  atronk  over  tkeeyni  end  a  nanav  one  tinged 
with  yeUew  from  the  gi^,  akave  whiah  latter,  a  krowd  dpwky  atroak  fai«ea  Iknw^  tka 
eye,  and  below  it  it  a  kurge  tnaagnlav  ipei  of  tbemiie;  a»(U«-paft»  9^  f«l*ona»  ec 
deep  fulvoufriwbilei  becoaung  gmdnaUy  mtun  yellowiak  la  the  lail-eDveiti^  eaok 
liBatfaer,  excepting  on  the  throat  and  middle  of  tke  bellf;  having  an  oial  dnaky 
aline  of  aaehipoli  pjroceeda  alaa  firameaok  eniiioref  tka  leweraMadiUadnvn  tka 
of  the  front  of  the  neefc :  a  few  newJMhaia  wkieh  were  growing  im  ike 
brigkter-colaHred,  with  tke  apoi  eery  in«ck  reduced  in  aiia ;  kaniie  tke 
would  uppear  to  have  been  a  famaie,  aeeoiding.  to  tkedeaeriptian'fnmiaked  by  Mr.. 
Uodgroa.  That  natanlist  deaoribad  anafther  e|waiea  fmm  tke  Hknalaya,  m  C 
eamip€9;  a  third  from  the  aame  nenatain  ragiooaexiiU  in  Ike  C  ittniMm*  Vt« 
gtff  (P.  Z.  S,  18ai,  %  and  iigarod  in  GMmld'a  Cawhirr)  #  «ftd  a  fourfk.  from  tka 
neighbouxkood  of  Canton,  it  figured  by  Memrk  J^irdine  and  9elby  (**  lUuatoatiana 
of  Oniith(dogy,"  pL  Lxiu),  aa  C  matomra  ;  haakiea  wkiek»  tke  Saropean  C,  w^lffniM 
ia  included  in  M.  Temminok'a  Catalogue  of  the  birda  of. Japan. 

PyrgUa  dt^namamea,  Gould  (Piuc*  ZooL  <S'att.  1836, 18&),  malte  and  fcaMde  Wa 
before  poasemed  apecimens  of  thia  handsome  Sparrow  from  Bootan,  bat  the  preiaat  aro 
considerably  moro  brightly  ookwred«  and  thetr  plumage  leaa  worn  i  the  sides  of  tka  neck 
of  the  male  aro  pale  clear  yeUow,  divided,  by  tke  broad  bU«k  gular  atr«ak ;  and  tke 
middle  of  tke  abdomen  alaoia  much  tingad  with  the  aame;  whole  upper  pkuaaga  and 
fon*part  of  the  winga,  antorier  to  the  whito  tipa  of  their  amaller  eoverti,  bright  cinna- 
mon-rufous, marked  aa  in  other  Sparrowa  <m  the  middle  of  the  back:  tke  laamle  kas 
also  a  slight  tinge  of  this  rufous,  especially  on  the  jidoaof  the  neck«^the  rump*  and  the 
fore-part  of  the  wings*  and  thero  ia  a  faint  tendency  to  yellowish  beneath;  one  of  two 
specimens  of  this  sex  has  the  dark  gular  streak  of  the  male  moderately  diatincL  1  am 
acquainted  with  five  apeciea  of  true  PyrgUa  inhabiting  India  (one  ef  them  nav),  but 
have  seen  none  corresponding  to  the  Pau9r  hudicm  of  Measm.  iacdine  end  SeKby 
(lU,  Om,  pi.  cxvii). 

Argm  ffigatUew,  Tern.  An  exceedingly  fine  specimen  of  the  female,  which  ia  much 
rarer  in  coUectiona  than  the  male,  and  bean  a  far  higher  price  amang  tke  dealen. 

*Cryptonyx  caronatus,  Tem. ;  male  and  female.    . 

•Oas,  Two  specimena  of  Bustards,  allaged  to  be  the  ^leruhm  aad  tiie  Xet*  of 
Indian  sportsmen  :  much  confuiion  preivails  respecting  the  application  of  flieiro  two 
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anting  iron  Ike  cnrmmrtance  ikmi  all  Um  npfmim  af  tUt  gw«*  ckaoga  tlMix 
VmcB  itttkefHtf,  aadllMl  m  »aay  of  Ihew  Iha  ■bnaading  dum  oC  Um  bmIm 
iiw^ttfcntti  IraM  thainhisli  tocoMdi  it»  Uiat  pbt»tT<Mi»w  apt  to  itgaid  as  diibfaiit 
what  are  Mtialy  two  himwiiiI  phimi  of  Ih*  «mw  Mi4  ;  nor  it  Uuo  Uio  oniy 
of  coBftttBonin  tho  praiontiiiotaACo ;  Umio  waUf  a*  two  ladiaa  ipociot,  vbich 
byMaaarainaMapvnpiialalydirtiataitiiodbxtliaiiiaiOf  aianUoBod;  whUo  otbNB 
ngSNi  tba  smIoo  of  both  in  moptiai  Ivvory  aat^B  FhrUftm^  or  J9te^  ^lorOin^  and 
Mfier  llian  to  tho  Lmk,  or  Cwiiwflw  IVoNylcfi,  whoa  in  tho  flmaago  whinh  altofaatoo 
viththohioediagclfwi;  a  thiiA  Jelan^  halting  oboorvoii  tho  nn^ition  inoao  or  tho  othor 
rfthoto  ipocioo,  aiia  thiM  poiitiyaly  ariiMilaiatd that  tho  allogid  Flmrikm  wakk  Utk,  ai 
to  thow^  art  ono  and  tho  wio,  nataiatty  onuagh  oonohiido  that  hot  ono  opocieo 
to  by  thoao  aypoilotinni^  at  i»dood  apyoaio  to  bo  truly  tho  oom  in  ftouihowi 
India,  whore  fho  £oe*  of  Bongal,  or  0$i§  amrita,  h  tho  only  tpooiot  indndod  in  Mc 
Mdm*B  vnlaahlo  catohlglto»inad<UtioAtothol•^go0.f^|rr•oqw(iig«lodinGoakl'• 
Ototij  ).  which  i»  ihno  oadiiMvoly  atylod  BrnMatfi,  The  spocimotto  now  undor  eon« 
nUi^iow  comiftor  aboaalifaltoaloof  a  MioiMo,  Haidwioke,  (or  flMiafaymM,  Vi- 
gen.)  iB  fW  Hwptial  cortiitoo  (at  figurod  In  Ooald'o  Conlary),  boing  tho  BUick  J^io" 
riton,  awd  in  ita  olhordioto  tbo  Coawiow  or  Uttorrf  JtoH^ow  m  totootiawi  dirtin* 
gaiibod  fima  <ho  Lmk  ofBoagal ;  and*  fbakaio  in MUHHordiotoof  0«  Mirito  (figwrod 
iaiudlBoaad  tialh/o'lUnttrotioBiofOinithoh^gy/idatofsLandJiGii),  whicb,atbo- 
fao  ■cBitlonod.  10  tho  gonnino  Litk  of  Bofegal«  at  toott  of  tboio  wbo  piopocly  dittin- 
gaidi  tho  two  opocioos.thif  lattov  iia  toneh  wBaUiff  bird  tban  tho  otbor,  and  auay 
alwafa  bo  atQWOo  toeognitod  by ^the  lomaritoUo  ■mnuntiQn  and  tbaip  points  of  its 
viag  nriannoo;  it  io  a  spooias  now  to  oar  ooUoelMn. 

tho  Biido  which  hato  boon  pvocared  in  tho  noighboarbood,  1  may  fint  pro* 
10  aotieo  two  fine  tpooito  of  Bmo,  or  Pishhig  Eaglo,  (ffoMoelitf,  Savigay. )  Ono 
ii  tho  Bing  toihwi  Aaao  (IT.  Miaeti,  or  Arfoo  Maoii^Toia.)*  awl  from  whicb  I  cannot 
pwtotve  in  what  tho  H.  aOripn  of  Mr.  Hodgroa  (dorcribod  in  J.  A,  S.  v.  tOB,  and 
in  Ti.  967*8^)  difbn,  boaring  in.mind  that  S,  i^tcH  was  originally  de- 
fioona  a  dry  skin;  moroovor  tho  H*  wnieolor^i  Mr.  Gray,  founded  on  one  of  tho 
tewiags  pnblirtod  by  him  front  tho  loio  Miyor  Gen.  Haidwiehe's  extensivo  collec- 
tisn»  1  vory  stnngiy  saspoet  wfll  piof  e  to  l>o  merely  tbo  second  plumage*  of  the  some 
bod.  .  Uwr  Miisiiiam  cantains  two  spocitoons  of  this  alleged  H.  tniteolor,  one  of  them 
widi  certainty  to  bo  of  the.  age  mentioned ;  otherwise,  it  might  have  been 
ly  from  the  lengthened  and  atteanatod  Ibtm  of  its  nuchal  plumes,  to  have  been 
sUcr  ;  it  is  probable  that  the  third  ptnaiage  of  tho  species  will  prove  to  be  intermedin 
atob  and  I  tnot  to  be  soon  ablo  to  praenro  one  in  transitional  state  of  feather,  which 
oookl  oottlo  the  ^neation:  beyond  dispute.  TUs  fina  terge  species,  the  worthy  oriental 
npitocultiTe  of  H.  (aMcShuixL  Bnrope,  ff.  ImOOtephaku  itt  North  America,  aud 
three  or  Ibnr  more  in  dhfcrent  regions,  appears  to  be  not  uncommon  in  Bengal,  and 
■  iaaoded'in  Dr.  MeCloUaad's  Catalogue  of  tho  birds  of  Assam  (P.  Z.  S,,  1839, 
lS3)y  appoaring,  indeed,  to  be  pisntif  nl  tbroogbout  tho  conne  of  the  Ganges  and  Boor- 
with  their  tributaries ;  bnt  it  is  not  mentioned  in  any  of  the  lists  which  I  have 
of  the  birds  of  Peninsular  India,  not  even  in  the  very  elaborate  catelogue  furnished 
by  Mr.  Jordon,  and  published  in  successive  numbers  of  the  Madras  Journal  of  LUera- 
A9«  omI  ScMfiee.  Mr.  Hodgson  mentions  that  his  H.  attdpes  frequently  robs  the  Osprey 
of  its  spoil,  just  u  the  White-headed  species  of  the  west  does  the  Osprey  of  that  re- 
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giott ;  the  latter,  indeed,  berafr  tpedflcaliy  the  fane  4mi  Irath  coatiaoitt.  TIm  nagai- 
fieent  speeimen  of  H.  3ideei  nam  exhibited,  as  also  another  which  I  hare  procured  aad 
set  aside  as  a  skin,  both  of  them  females,  measured  3  feel  8  inches  kmg  by  6|  fseiia 
extent  of  wing.  The  form  is  lypioal,  as  esempUfied  by  H,  aOtkUltu  aad  JSr>  ftfagnas 
pkahu. 

The  other  species  I  have  not  been  able  to  determine :  it  haimigs  to  (ho  gnattp  of 
Osprey-like  Ernes  (letkifaHfu,  Lafrssnoy),  peonliar  to  the  aoontiieB  bovdoaag  oa 
the  Indian  Oeean,  and  exemplified  by  /.  Miw^fiMi  (#bfoo  leOyMlof^  Uont),  I 
hkigru9  {H,  p^tmbeuff  Hodgson),  the  Austmlian  L Imeoff&Her^  Gonld*  and  I  beUete 
some  others.  *  Our  M  useumprevioasly  eontahiedoxamples  of  £  Uar^fiMi  and  I,iiagrttt. 
The  present  species  is  figured  in  one  of  the  drawings  of  the  lain  iadelhtigaUy  lahorioos 
Dr.  Buchanan  Hamilton,  and  a  female  procursd  in  the  vicinity  of  Calcutta  Boonsurad  ^ 
feet  long  by6  feet  1)  inch  in  extent  of  wing;  the  latter  from  bend  ailinehen,  ami  tailU 
inches :  bill,  including  cere,  1l|  inches  over  oar?e  of  upper  aMadihle^  and  2i  inchea  fiam 
its  point  to  the  gape ;  tavM  posteriorly  ^  inches ;  tahms  modemtely  laigo^  with  tnvchaat 
inner  edges  (wherein  this  spedos  diAm  from  /.  Bof^fiMtf  and  lees  doeidediy  fiom 
/.  blaffrui),  and  feot  very  rough  underneath.  Btll  whitisb-h«imy,  hanag  %  tinge  of 
blnish  for  the  basal  half,  and  boeoming  dusky  towasds  the  tip ;  can  scaioely  diiSsriag 
In  hue,  but  slightly  waxy.  Iiides  white,  or  rather  booomiag  white,  being  a  little 
sttifosed  with  brown  in  the  specimen.-  Legs  asHl  taea  ivory-white,  at  in  A.  Mmcs; 
bnt  dllFeringftram  that  species  inscutation,  having  aseries  of  nine  laige  scales  along  the 
whole  outer  front  surfeeo  of  tka  taao,aad  those  on  the  toes,  eapoaiaUy  on  the  hind  on^ 
being  remarkably  prominent  awd^ptojooling  towards  the  talans*  Qaneaal  aspect,  at  fint 
glance,  not  unlike  that  of  an  Osprey  fPmtdimt)  ;  the  head,  neek,  undev-parti,  thighs^ 
and  tail,  white,  tinged  more  or  less  with  nisty-brown,  and  the  new  feathen^  vhicli  am 
everywhere  appearing  among  the  rest,  mora  deeply  so^  whence  these  partly  excepting 
perhaps  the  tail,  would  have  become  dear  pale  rufous,  conftisedly  molllad  with  dusky 
on  the  sides  of  the  breast  and  upon  the  crown  :  the  tail  is  much  euneafced,  and  has 
some  irregular  scattered  daric  spots  on  its  basal  half,  while  the  extreaiity  is  canfoasdly 
ft«ckled  with  dusky,  darkest  on  the  outermost  feathers,  the  extreme  tips  being  whitish ; 
wings  and  mantle  aquiline-brown ;  the  primaiies  dusky,  the  inteEscapulariee  alighlly 
tipped  with  white,  and  the  smaU  wing-featben  which  are  impended  (nwra  or  lem)  kf 
the  scapularies,  conspicuously  bordered  with  the  same ;  an  ill-idefined  bar  of  palar 
brown  across  the  wings.  The  intestines  of  this  bird  were  elongatedt  as  in  the  Qapiey : 
in  ito  stomach  were  found  three  small  wator-snaksS)  some  artiouUs  of  Grostaceans,  Ihc 
humerus  of  a  bird  the  sise  of  a  Mynah,  and  the  remains  of  a  small  todenU  Dr.  Cantor 
recognises  the  species  as  one  which  he  has  examined  aad  found  aquatic  nakos  in  ite 
stomach.  Should  it  be  undeserfted,  I  proposed  (o  designate  it  L  mifnmgmif, 

•Athene  bidiea;  Noetua  HOka,  Franklin,  P.  Z.S.lWl,  lift;  8$riiB»nm^ 
Temminck.  A  spedmen  also  occurs  in  Mr.  Filth's  colleatiQn.  It  is  probable  thia 
little  Owl  will  soon  be  found  to  be  admissible  into  the  Bnrapean  Fawiia»  for  it  is  ascso> 
tained  to  be  ''common  about  the  foot  of  the  mountains  near  the  town  of  Bnerocm** 
(P,^.  5^.  1839,  n9).t 

*  The  Society  has  since  received  a  small  species  from  the  Malay  Peninsula,  neariy 
allied  to  /.  Hor^ldi,  and  which  I  shall  describe  as  /.  natm$.^-<jvat.  As.  Soc 
t  Vide  especially  a  notice  in  Mag.  Na$,  Hitt,  for  October  1841,  p.  125. 
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(OT^gcttM  OeiyKi,  Bok,  18K^)  fwlfff,  Luk;  jyiAi Mmtfito,  Swuiimd,  Nai. 
iJk,  Om.,  vifi.  «•    «  WkM  w»  fiMt  all  mUkm^"  ivrilM  Mr.  Swoohni*  "  affiraMi^ 
thtf  tlw  UMk  and  wUte  KingfSdieT  Snhabiti  vwMNM  ngioM,  both  of  Asia  w^ 
Jfarpt,  Pawia.  8— gal  and  tha  Oape  of  Good  H  gpai  >i  ♦hat  it  watw  both  in  aiia  and  in 
the  paitienlar  niixtnia  of  in  ot^un,'  it  it  imponibla  not  to  condado  tbat  move  than 
oae  tpedei  is  eonfaundad  nndar  the  coannon  name  of  Aieedt^  rudit,  and  that  in  all 
probability  thia  miztafa  of  black  and  nldte  in  the  pluMage,  iaatead  of  being  the  cha- 
nder  of  a  apeeiet.  More  piobably  belanga  to  a  imaU  diviaion  of  the  genu.    The  biid 
Mv  before  na,'*  he  eontinnes,  '^affnrda  at  least  a  eanfinnalieii,  in  one  instanoe,  of 
ncfa  a  soppoaition.     Ail  wriceit  <see  paiticnlarly  Edwaidsi  L  pL  is.,  Biiiba»  Bdit. 
BeDsiBi,  u,  199;  and  iV.  CSiA  71«^)  agiaa  in  stating,  thai  thatmeilfoiddrMiif  of  the 
Cape  of  Good  Hope  has  but  one  black  belt  on  the  baaast»  vhereas  the  species  now  be- 
hn  me  haa  two;  when,  therefore,  we  ind  so  stieng  a  spac&Ae distinction  between  birds 
ishabiting  twa  loeaMties  lo  eompantifelf  near  to  each  other  as  Senegal  and  the  Cape, 
eemay  tkislj  oonelnda  that  the  other  blnek  and  whit»  Kingfiihem,  of  regions  rastly 
Me  distant,  will  evmitnally  psoratobee^naUy  diatitaoC"  The  trath  happens  to  be^  that 
(be  doaUe-banded  k  merely  the  male,  and  the  sing^baaded  the  ftnale,  of  this 
widely  ditfwaod  species,  which  is  indaded  among  the  biids  of  Sarope  by  Mr.  Gould, 
m  a  nehnbilBnt  of  its  sonth*eastem  border,    U  is  af  frequent  ecewtence  in  Bengal, 
1^  feOown  the  whale  eowMof  the  Gai^ea  Id  the  footof  llm  HiaMlaya.  Dr.  McGiellaiid 
Mt  wi^  it  in  A  mam,  and  it  ie  mdnded  in  the  cataAagne  of  birds  pipeuied  by  Dr. 
ftojrle  at  Saharunpore  and  in  the  Himalsyai^  as  an  inhabitant  of  thn  plain  country. 
It  ii  alao  plentiftil  about  Eangeon.    Mr.  Jendon  stales  it  to  be  **  conmion  all  orer  In- 
dia, fteqnenting  Ivoeka,  fif«%  and  tanhs :  nnlike  the  othar  Kingiishen,"  he  adds, 
"ableh  wnldi  their  prey  imm  a  fixed  station  and  than  dart  down  ohUquely  oaiV  the 
Syottad  Kiagiaher  sanrehes  for  its  prey  on  the  wing,  hovering  over  a  piece  of  water 
Ifts  eonm  of  the  Tene,  and  (hmi  darting  down  perpeadic«Urly  on  it."  {Mad.  Jour.  zi. 
9}).    8ok  indeed,  does  the  coamen  British  Kingishar^^.  itpidajf  very  commonly, 
md  doabllees,  also,  its  Indian  near  ally  M<  Bemgmkmtu^)  at  least  occasionally,  though 
I  Wve  nerer  observed  this  of  it    Mr.  Strickland,  agaiu,  who  remarked  the  A.  rudis 
m.  Syria,  infonns  ns,  that "  it  may  be  often  seen  in  the  salt-water  maishes  west  of 
Snyrna :"  there,  however,  "  it  never  seems  to  follow  the  riven,  but  always  remains 
Beer  the  ooMt     It  sometimes  hoveia  for  several  minutee  about  ten  feet  above  the 
filler,  and  then  drope  perpendicnlariy  on  iti  prey"  (P.  Z,  S.  1836^  100).  Such  are  pre- 
endy  its  habits  in  Bengal ;  and  it  may  not  unfreqnently  be  seen  resting  on  the  bank, 
md  jeridttg  ita  tafl  at  intervals.  Together  with  the  Uoge  Himalayan  A.  guUaius,  this 
cpecies  appertains  to  a  well  marked  subdivision  of  true  Kingfisbeia  (the  Cerpkt  Boie, 
or  iiptda,  8w.) ,  geBevally  chancterised  by  large  sis^  chiefly  black  and  white  plumage, 
and  considerably  longer  wings  abnd  tail  than  in  the  snbgioup  exemplified  by  A,  ispida, 
Mmgaitmii^  somikirquatui  (8w.)»  &«•  I  hence  they  might  be  expected  to  seek  their 
Itermore  on  the  wing,  conftnnably  with  the  fosegoing  observations.    It  is  remarkable 
tint  this  snbgenns  is  the  only  one  not  only  of  the  fomily  HaAryontdca,  but  of  a  laiger 
BStBial  gnnip  comprising  the  latter,  which  is  repreeented  by  speoiee  in  the  New  World. 
Tbe  males  of  A.  rudis  yktj  in  the  developement  or  breadth  of  the  second  pectoral 
hsnd,  and  in  the  quantity  of  spotting  in  front  of  the  neck,  above  the  first  band,  which 
Utter  is  sometimes  interrupted  in  the  middle,  as  it  generally  is  in  the  females ;  these 
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have  BO  tfftoe  wiuitcver  of  thesomui  iMnd,  and  mUom  My  «|»tlwg  ni  ffvoM  «C tin 
Bock,  but  a|»ich  od  the  fkaks  (a  UttU  antetior  to  the  tlMgka>ii  q^iMUy  dofal^ped  in 
both  sezM.* 

Cueuhu  fugaaB,  HntiiftiM,.  on  Uyr Ann  CnekM  of  1  <tliaw ;  C  XoMoMi^  Gray  aad 
Hardwicke,  or  Bhrow  Cuckoo  of  the  lattor,  being  OTidoBtly  a  jnode  of  •peUiog  ibe 
BengaUe  form  of  tbe  Hindee  word  for  *<  great,"  whicb  it  applied  by  tbe  nativei  to 
this  tpeciet  in  oontradittinGtioii  to  certain  othen,  as  mdve  especially  tbe  C.  lemnro- 
ilrtSy  Gray  and  Hardwicke,  which  latter,  I  auay  remaik,  is  not  identical  witk  CL  Scm- 
nertUi,  toI  J^malayatms,  Vigors,  as  supposed  by  Mr.  JerdoD»  but  is  the  same  as  bk 
doubtftiily  cited  C.  flwomM^  this  again  being  quite  different  from  the  C  Jtamttt  Aocto- 
rum.  Upon  another  occasion,  1  will  endeafour  to  elocidats  the  ▼arious  Indian  and 
Mslayan  species  of  the  fiunily  CmaiUdm. 

CoUiope  Latham^  Gonld  (loomes  ^MamJ  ;  Jfotecilla  CaOiop^VnWu ;  Turdma  Gsf- 
iiope,  Latham ;  AeemUor  /  GafliHpe,  Temminck.  ▲  beaatilnlmale,  added  to  the  fe- 
male which  was  exhibited  at  the  last  meeting.  This  bird  eatends  eastward  to  Kamls- 
chatka  and  Japan.  It  is  not  induded  in  any  of  the  published  citalogttes  of  the 
'  species  of  Soutfaera  India ;  but  Lieut.  Tickell  notices  it  in  his  *  List  of  birda  ooUected 
in  the  Jungles  of  Borabhum  and  IMioIbhum*  (J,  A»  S%  ii.  575^,  as  **  rare,  aolitary, 
and  silent.  Haunts  thickete  and  underwood.  Was  tend  at  Dunkpem  in  Dholbhnn, 
and  at  Jehanabad,  west  of  Hoogly.'*  As  we  had  a  specimeii  previously  in  Ae  Mu- 
seum, in  addition  to  those  now  obtained*  it  is  piobably  not  very  lavs  in  the  Tidnity 
■  of  Calcutta  during  the  hyena!  nrontlis. 

'  Saiie&ria  (Selby,  subdM^iblk  AerocepMiu,  Naumann,  ▼.  Cdkumrikerpet  Boie,) 
turdoideM  (F) ;  J^dus  drundmatekg  (F),  Lin. ;  Jyroftalef  bymmiuieens,  Jeidon,  Mad. 
Jour.  No.  XXV.  169.  lliis  appears  to  me,  judging  from  memory,  to  be  the  Sflria 
'  turdcides  of  Temminck,  which  according  to  that  naUinlist  extends  eastward  as  ihr  as 
Japan.  I  have  seen  a  specimen  that  was  purchased  in 'the  London  market,  wheie, 
however,  it  may  have  been  brought  from  Holland ;  the  species  •wit  having  been  bither- 

*  (n  the  same  work  in  which  Mr.  Swainson  has  elevated  the  male  of  this  bird  lo 
the  rank  of  a  difTerent  species  from  the  female,  finding,  as  he  iiays,  ^so  strong  e  spe- 
cific distinctaoD,"  he  startles  the  oommoo-place  observer  by  characterisinir  ^'  the  Spot- 
ted-wiugeil  Pintado,  or  Guinea-hen,  {Numida  maculipennis^  Swainson).  All  the  autnon 
we  have  consulted  agree/'  he  informs  us,  "  in  stating  that  the  common  Pintado,  or 
Gttinea-towL,  has  the  greater  quills  of  the  wings  10A&,  and  althoiigh  we  have  not,  wi 
this  mument,  an  opportunity  uf  verifying  this,  it  cannot  for  a  moment  be  reasonaify 
doubted  that  such  i^  the  universal  character  of  the  species  (!!!).  That,  however, 
which  we  shall  now  record,  has  the  whole  of  the  primaries  spotted  on  a  blackish  gioimd. 
precisely  with  the  same  pattern,  and  in  the  same  manner,  with  the  lesser  qaills.  Tku 
ts  the  only  material  dijference  we  can  detect  between  the  bird  b^ore  us  and  tJke 
ample  descriptions  wtiich^hnt^leen  pubitsked  of  the  common  species.  Of  this  latter, 
however,  we  have  usoei^red  .'SOii^e  feathers,  which  enable  us  to  state,  that  those  of 
the  lesser  quills  and  of  the  back  are  spotted  [in  a  manner]' precisely  similar  to  those 
of  our  present  bird.  The  difference,  however,  of  the  quills  is  so  imporiant^  thaiUis 
alone  sivfident  to  separate  them  as  species"  J  II  What  a  pit^  '*  thefiiat  Ornithido- 
gist  of  anv  age**  did  not  deter  the  publication  of  the  above  until  he  had  visited  some 
uoultereris  shop,  or  farm-yard  !  He  would  then  have  found  that  domestic  Guines- 
fbwlwith  spotted  primaries  nee  at  least  as  oeaunon  as  those  with  white  «nea,  while 
amoii^  the  latter  he  would  have  remarked  that  scarcely  any  two  agreed  in  the  quantity 
of  white  exhibited,  a  variation,  too,  of  all  others  wherein  any  but  a  mere  pretender  to 
the  rank  of  a  philosophic  natutalist  would  have  paused  before  venturing  lo  embuitlien 
science  after  such  a  fashion. 
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ioMectod  mtbia  the  BritUi  ittondi.    Han  th«  pvMBt  binl,  wkieh  1  bcitere  to  be 
ifciinM^  ii  nt  naconaon. 

Wfl^MMMle  fmtCQiOt  Noliit.  This  appMit  to  me  to  be  •  new  ipecies.  Length 
fifmehM.  exloit  7|inobei»  wing  ftmn  beiid)|  iMbe%.4iid  tul  9|  imsbet;  bUl  to 

forebeid^'^mch,  and  |  inch  to  gape;  tane  above  2  U^ch  ;'  1st  primaiy  1}  inch  short- 
er, and  2Bd  primary  |  inch  ahorter,  than  the  4tb,  which  is  longest ;  tail  slightly  round- 
ed,  in  which  respect,  as  in  others,  this  species  approximates  the  SaiiearuB,  General 
coloar  nearly  uniform  dusky  greenish-brown  above,  somewhat  darker  upon  the  crown ; 
beneath  pale,  and  whitish  on  the  throat  and  middle  of  belly ;  shoulders  of  the  wingit 
bcBcath,  and  under  tail-coverti,  tinged  with  fulvous,  as  also  the  flanks  slightly,  and« 
trace  of  the  same  upon  the  breast  and  ear-coverts ;  a  pale  streak  over  the  eye,  com- 
■encing  at  the  nostril.  Irides  dark  brown.  Bill  dusky  above,  yellowish  at  base  of 
kver  mandible :  inside  of  the  mouth  rather  pale  yellow  ;  legs  greenish-brown.  Shot 
in  the  neighbourhood. 

JbisMacei,  Cuvier  and  Wagler;  /.  religwa^  Sykes's  catalogue,  and  confounded 
by  others  with  the  venerated  Ibis  of  ancient  EgypW  to  which  it  is  neatly  allied :  a 
Bale  and  female,  of  the  age  described  as  Tantalm  meUmocfpkeUuf,  ^-^thim,  and 
%ued  as  Ibis  meksmic^fkalus,  Stephens,  by  Mqssfi.  Jardine  and  Selby,  lU.  Om. 
pLexz. 

4rdea  Jaoanica,    . 

Also  numerous  Totaiw,  TWa^,  &c.  of  which  tl\%.  ^tfUiofring  species  occur  in  the 
btttan;  those  marked  with  &  f  being  common  totthiacountry  and  the  British  islanda. 
roteNw  jfioUoides,  very  common  ;  T.  Sor^/Uidi  (Xdmota  Bor^fieUi^  Sykes), 
do.;  tr.yWcw,  not  rare;  \T^  eaUdria^  very  common;  fT.  giareola,  excessively 
abaadant;  fT,  ochropus  and  fT,  h^fpoUu€ios^  apparently  rare,  at  least  I  have  teen 
idther  of  these  in  a  fresh  state  as  yet,  though  we  possess  specimens  from  the  neigh- 
bsvhood;  ^MofihsUs pug^OM^  common;  \Trmga  mJltarftHaia,  tolerably  common ; 
tr.  pla^kymckot  laie;  fT.mmuta,  exceedingly  abundant;  fT.  TemmmckH, 
lot  rare;  SwrworkffmchMa  griteiu,  a  specimen  of  this  excessively  rare  and  curious 
ipedcs  in  the  Museum  (vide  X  A.  S.  v,  127,  an4  As,  Res,  xix.  689)  ;  TsreJIda  ori- 
oteJii^ oceaaaoliaUy  met  with;  fldrnMU  mefamirat  eommon ;  fNitmeiUus  ar^tut^ 
tef,  doLS  t  Bimtmiopus  mskmopisms^  do.;  fHscurvirostra  AvoceUtif  not  rm«; 
\8€ohfmM  OsMimaga,  wmj  abondant;  fSc*  CfaUimtla,  much  lem  so ;  Se,  ketsrura, 
tolerably  common ;  Rkf/ncksa  CapmsiSt  abundant  (one  species  only)  ;  f  Sguataroia 
fmtrm,  cummoa)  ckaradriMS  Firgimiatms,  do, ;  ifCJL  n^fruMus,  of  this  we  have  an 
old  and  moch  tigured  specimen,  apparently  set  up  when  firesh ;)  fCk,  mbtar  (▼. 
ttrficnlmrffy,  Franklin,  v.  PkUlipsntisf,  f,.,pmffust  Hoiafield),  common; 
aaelker  and  larger  ipeeies  of  Ring  Plover,  seyet  uttdertermined,  do.;  Phir 
swmw  Goensis  and  Pk  bilobms^  not  rare* ;  Parra  Smsnsis,  very  common  in  the  im. 
Mlare  plumage;  P.  JButicat  mnch  lem  so,— the  young  of  thia  has  no  supetoiliary 
■bile  stripe,  and  otherwise  differs  so  much  from  the  adult  that  I  suspeete4  it  to  be 
distinct  before  procuring  a  specimen    in  transitional  state  of  fdumage;    fF^iica 

*  Since  writing  the  above,  |  have  met  with  another  and  (I  think)  a  new  species,  PI. 
emtreus^  Nobis;  and  there  is  also  an  undetermined  species,  with  very  formidably 
•purred  wings,  in  the  Museum,  which  1  am  told  is  occasionally  met  with. 
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atra,  common ;  fGaUvmia  dUor&puf,  do. ;  O.  Javamea  ▼.  pkeeniemra,  do. ;  Par- 
phyrio  smaragnoius,  do. ;  fPcr^fana  marueita  {Oaiimuia  portftma,  Lin.),  do.  ;  fP. 
Bttilkmii,  do. ;  P.  rubighuma,  companrtiTely  rare ;  fRnOus  aquaUcut,  do. ;  H.  «f avo- 
nicuSf  do. :  fine  picked  sptffeim^itt  of  ntiariy  all  thewlrivds  kafebeenpfocoMd,  and  series 
of  some  of  them  iUastrating  their  Tarious  phases. 

fPodiceps  minor  has  been  added  to  the  collection,  which  praTioosly  contained 
only  specimens  of  fP.  cristahti  ;    the  former  is  very  common  in  Bengal. 

Lastly,  several  species  of  AnaUda  have  been  procured,  of  which  the  following*  occur 
in  the  basaan  :  fAnser  einereus  (verus),  not  rare;  A,  IfuHctis,  common;  Dendroeygma 
mc^or,  Jerdon,  somewhat  rare ;  D,  Attsttree  (Mareea  Awswetf  SykesJ,  abundant ; 
Microcygna  Girra,  do. ;  f  Casarca  ruiUa,  do. ;  f  Tadoma  BeBomi,  rare  ;  IHee- 
iroptenu  melanotos,  not  common;  Atuts paeilorkyncha,  do. ;  A.  caryopkyilacea,  do.; 
fA,  querguerduia,  extremely  abundant;  fA,  erecca,  hardly  less  so;  fA.  acuta, 
common;  \A,  Penehpe,  somewhat  rare;  fA.  9tepera,  oommon;  fA.  cfypeaia, 
do.  * ;  fFtUigula  r^/Fno,  not  rare ;  fF.  feHnOt  do. ;  fF.  nyroca^  extremely  coai- 
mon ;  fF.  criitata,  somewhat  rare.  I  trust  soon  to  have  handsome  and  well  mounted 
specimens  of  all  these  species  in  the  Museum. 

Altogether,  69  specimens  of  racently  killed  birds  have  been  set  up  since  the  last 
meeting  of  the  Society,  in  addition  to  some  skins.  Several  skeletons  of  birds  are  also 
in  process  of  preparation,  a  few  being  likewise  included  in  Mr.  Masters's  donation. 
The  same  gentleman  has  also  presented  the  Society  with  a  few  skins  of  birds  fiom 
Tipura ;  consisting  of  common  Bengalese  species,  with  the  exception  of  a  beautiful 
Trogon,  which  I  believe  is  the  TV.  HodgwnU  of  Mr.  Oonld,  unfortonately,  howeyer, 
in  very  frail  conditioo,  as  are  also  the  others. 

RepHlia,  %c. 

As  so  very  many  species  have  lately  demanded  my  attention  in  the  two  waz«»> 
blooded  classes  of  vertebrated  animals,  it  will  rightly  be  surmised  that  compaeatiTely 
small  progress  has  been  made  in  investigating  any  other  department,  howsoever  desir- 
ous I  might  feel  to  neglect  none  whatever,  but  to  bestow  the  same  attention  npcm  all. 
This  will,  of  course,  become  more  practicable  in  process  of  time,  when  1  shall  have 
successively  paid  that  especial  attention  to  each  class  in  its  turn,  which  hitherto  I 
have  found  it  impossible  to  do  in  more  instances  than  those  of  the  Mammalia  and 
Birds.    I  defer,  therefore,  at  least  as  a  general  rule,  bringing  forward  what  ebaenra* 
tions  I  may  have  to  offsr  relative  to  objects  appertaining  to  other  departmento  of 
Zoology,  until  such  time  as  I  shall  have  brought  my  mind  to  bear,  for  a  while,  ezclu* 
sively  upon  the  particular  group  or  groups,  and  thus  have  become  more  fnailiiuriBed 
with  the  state  of  knowledge  concerning  such  in  this  country.    On  the  present  oeca- 
aion,  1  have  only  to  mention  that  the  skin  of  the  Crocodile  noticed  in  my  last  Re- 
port has  been  mounted,  and  its  bones  cleaned,  the  latter  being  intended  to  be  kept 
separate,  for  purposes  of  reference  and  comparison  ;  and'  that  the  donation  recmyed 


*  The  A.  Boschas  I  have  never  yet  obtained,  nor  is  it  included  in  the  catalogues  of 
Messn.  Franklin,  Sykes,  and  Jerdon ;  but  it  is  found  in  the  Himalaya,  (hough  also 
unnoticed  in  Dr.  Royle's  list. 
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ficB  Mr.  Misten  eontains  a  stuffed  Akin  of  a  inudl  Pfthom  Tigris,  and  another  of  a 
iaige  ipadinen  of  lYopidonotus  Dora,  or  Coiuber  Dora  of  RumoU,  vel  Tr,  qutncutw- 
Utlus,  Schlegely  this  latter  being  a  very  common  species  in  the  neighbourhood. 

Li  the  seme  coUaction  waa  likewise  a  species  of  Sponge  :  and  a  large  Madrepore  hes 
been  piesenlBd  to  tha  Society  by  lir.  T.  P.  Uaidiag* 

lam,  Sir, 

Yours  obediently, 
Ed,  Blttu, 
Cm'ator,  Asiatic  Sodst^. 

Thanks  were  voted  for  the  tarious  communications. 

The  loUowiBg  are  tha  names  of  the^Society's  OfikoMS  elected  at  this  Meeting,  for 
tbe  year  1842. 

President, 
I1ie  Honoiable  H.  T.  Prinsbp,  Esq. 

Ftce  Presidents, 
The  Honorable  Sir  J.  P.  Gbant/ 

W.  W.  BiBD,  Bsq. 

Sir  H.  W.  Sbtow, 
The  Bight  Bev*  the  Ijobp  Bishop  of  Calcutta. 
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A  Gtagn^hical  Notice  of  the  Valley  o/Jullalabad,  By  Limit.  M^cOmBOOB, 

Political  Department. 

Hie  ooantry  which  la  subject  to  the  ocmtroQl  of  the  governor  of 

Juilalabed  is  the  yilley  of  the  Cabal  river,  but  it  is 

GflOfapliical  Notice. 

genemlly  tenned  Ningrahar  or  Nungnihar,  ^  former 
Ung^  a  oomtptiaii  of  the  latter  word,  which  signifies  in  the  Affghan 
hngoaget  nine  rivers,  or  rivolsts,  and  has  reference  to  those  by  which 
tte  fiDey  is  intersected. 

Hie  Khjbor  monntains  cross  the  valley  at  its  eastern  end;  the 

snowy  ridge   of  Soofidd  Koh  forms  its  southern 

boundary ;  the  hills  of  Kourkutcha,  and  Seah  Koh, 

nd  die  desert  of  Gumbeer  trace  its  western  lindts ;  and  on  the  north 

it  b  boonded  by  ^  primary  and  inferior  ranges  of  the  Safoe  and 

Momnnd  hills,  which  are  separated  by  the  Koshkote  river. 

The  Cabal  river  flows  through  the  northern  part  of  the  valley,  and 
iti  direetaon  is  east  by  south,  and  west  by  north  On  its  left  bank 
^  Salpoorah  to  Kama,  a  distance  of  about  thirty-five  miles,  lie  the 
WoBimd  (B6-donlut)  hiDs.  In  some  places  they  form  ridges,  which 
idnnoe  and  overiiang  its  banks,  and  then  bend  back,  and  form  the 
pUnt  of  Goshta  and  Kama ;  at  the  confluence  of  the  Koshkote  and 
^^*)ni1  rivers  the  valley  opens  out  to  the  north,  and  forms  the  fertile 
^ttricts  of  Shiwah,  Shegee  and  Beysoot ;  the  two  latter  are  divided  by 
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a  low  ridge  of  banen  hflls,  called  Tangee  Fhagoo.  The  nordiaii 
boundaiy  of  Shiwah,  wbich  skirts  the  Safee  hills,  may  be  estimated  al 
fifteen  miles  from  the  left  bank  of  the  Cabul  river,  and  the  mean  widtl 
of  these  districts,  limited  on  the  east  by  the  Koshkote  river,  and  a 
the  west  by  the  Oumbeer  desert,  at  six  miles.  This  part  of  the  valkj 
is  not  generally  considered  as  belonging  to  Nungnihar,  but  as  it  bean  oi 
the  Koshkote  river,  which  is  one  of  those  that  give  origin  to  the  term, 
it  seems  to  me,  to  be  very  properly  inchxded  under  the  denomination. 

On  the  south  side  of  the  Cabul  river  are  the  plains  of  Julklabad 
Chaideh,  Buttee  Kote,  Besh  Boolay  and  Dukka.  The  first  mentiond 
are  divided  by  the  Alee  Boghan  hiUs,  termed  by  the  natives  Sooii 
Dewar,  these  cross  the  valley  and  form  a  low  connecting  ridge  betwen 
the  Momuad  hills  and  the  Soofud  Koh.  The  plain  of  Buttee  Kob 
is  joined  on  the  north  by  that  of  Chardeh,  and  the  country  to  tfai 
south  of  it,  and  of  the  pbdn  of  JuUalabad,  slants  up  to  the  base  ol 
the  Soofeid  itoh.  Besh  Boolay  is  included  in  this  highland,  which  Lieut 
Wood,  of  the  Indian  Navy,  describes  as  embracing  all  the  rough  tai 
broken  ground  between  the  Khybur  and  Kurkutdia  ranges*  and  eitt 
mates  its  length  at  fifty*nine  miles,  and  its  mean  width  at  fifteen. 
The  small  plain  of  Dukka  lies  on  the  western  entrance  of  thi 

Khybur  pass,  the  Cabul  river  marks  its  northen 
boundary ;  it  is  enclosed  on  all  other  sides  by  tin 
inferior  ranges  of  the  Khybur  hiUs  (Khoond  Khybur):  the  high  vm 
from  Dukka  to  Jullalabad  defiles  westerly  through  the  hiUs,  and  at  tin 
narrow  part  of  the  pass,  a  thanah  of  Momunds  is  stationed  for  tin 
protection  of  tFaveUers ;  on  debouching  from  the  defile,  the  road  leadi 
out  on  the  Geerdee  country,  passes  on  to  Huzumow  and  Bursawol 
and  opens  out  on  the  valleys  of  Buttee  Kote  and  Chardeh. 

The  plain  of  Buttee  Kote  is  little  else  than  a  stony  desert,  tfaato 

Chardeh  is  more  fertile,  on  the  north  of  whidi  flow 

the  Cabul  river ;  Mirkoh,  or  serpent  hill,  limits  it 

eastern  boundary ;  on  its  west  are  the  All  Baghan  hiUs,  and  south  lie 

the  Buttee  Kote  desert;  its  length  may  be  estimated  at  nine  miki 

and  mean  width  at  three  and  a  half. 

To  describe  the  plain  of  JuUalabad,  I  will  quote  from  LieuteDsn 
Wood's  report  on  this  part  of  the  country,  submitted  to  Govemmefi 
in  1833. 
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"A  ridge  of  hiUs  called  Deh  Koh,  or  the  Black,  riBCs  about 
Jugdnlfaik,  and  nmniiig  east  by  north  till  it  meets  the  Cabul  river, 
bounds  the  plain  of  Jullalabad  on  the  north;  to  the  south  it  has  the 
kigh  bin  of  Nungnihar;  east  it  has  the  hills  of  Alee  Baghan  and 
faert  of  Buttee  Kote ;  while  its  western  limit  is  marked  by  ridges* 
vhieh  here  project  into  the  valley  of  the  Soorkh  Rood." 

"The  length  of  the  Jullalabad  plain  is  twenty-five  miles,  and  its 
width  doea  not  exceed  four  miles.  A  plain  situated  so  hi^  up 
the  temperate  zone,  with  snowy  mountains  in  si^^t  on  the  north 
and  sooth,  jMrodncmg  all  the  vq^etable  productions  of  a  more  south* 
on  dime,  is  one  of  these  exceptions,  resulting  from  local  influences, 
diat  are  often  found  to  militate  against  received  opinions  regarding 
diaate.  Fhnn  JuUalabad  to  Gundummuk,  the  distance  Is  twenty-eight 
■iks,  and  the  difleience  in  the  elevation  of  the  two  places  is  2330 
foet,  the  former  being  3170  foet  above  the  sea,  and  the  latter  4150. 
T^ifdling  from  ^  plain  of  Jullalabad,  the  change  firom  a  hot  to 
t  cold  dimate  is  first  perceived  at  Gundummuk ;  so  sudden  is  the 
tntnntian,  that  natives  affirm  it  snows  on  one  side,  while  rain  falls 
on  the  opposite/' 

The  following  rivers  intersect  Nungnihar : — 
Biwi.  1.  The  SoorkhRood,  or  red  river. 

2.  The  Chindummuk  river. 

3.  The  Kurrusso  ditto. 

4.  The  Chipieeal  ditto. 

5.  The  Hisaruk  ditto. 

6.  The  Kote  ditto. 

7.  The  river  of  Momund-durrah. 

8.  Hie  Koshkdte. 

9.  Gabul  river. 

Hie  Soorkh  Rood  rises  in  Bara  Koh,  flows  through  the  Hisaruk 
o    t.1.  »    J       district,  jobs  the  Gundummuk  river  at   Tuttongi 

Mahomed  Acbar,  and  foils  into  the  Cabul  river  at 
I^Dnmmta.  It  is  called  the  red  river,  from  the  colour  of  its  water ;  it  is 
U  by  tributary  streams  at  Tootoo,  Baghwanee,  Tuttung,  and  Bala 
^•g^  The  Soorich  Rood  is  not  navigable. 
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The  Onndummuk  river  rises  in  the  Soo&id  Koh ;  it  is  j<niied  by 

streams  from  Moonkhee  KbeflandKoodeeKheil;  it 
Oandiiiiuiiiik  Biycr. 

flows  •  by  Gimdammuk,  and  ftUs  into  the  Sooikh 


Rood  at  Killa-AUadad-Khan ;  it  is  not  nan 
The  Knmuo  river   rises   in  the  Soofidd  Koh,  nms  throogh  the 

vaDey  of  the  Wnzzeeree  Khoogeeanee,  passes  Kig]% 
Behoor,  and  Futtihabad,  and  flows  into  the  Soorich 
Rood,  dose  to  the  town  of  Bala  Bagb. 

The  Chi|neeal  river  rises  in  the  Soofaid  Koh»  a  litde  about  Pacheea, 

flows  by  Affan»  ChiineeaL  and  Heidah,  and  joins  the 

Jnllalabad  at  Serai-i^Kboosh  Ooombuz. 
The  Hiaamk,  like  the  rest  rises  in  the  Soofiiid  Koh*  above  Mnxeemu 

runs  past  Hisarshaee,  Burroo  and  Bareekal»  travels  on 

to  Ghardeh,  and  sinks  into  the  Cabnl  river  at  La- 

choopoor. 

The  Kote  river  rises  in  the  SooGBdd  Koh,  its  oonrse  is  by  Khnnder 

_.      „  Khanee,  Bnttee  Kote,  CTharddi,  and  fiidls  into  tiie 

River  Kote. 

Cabal  river  at  KiUa^i-Khahd-Khan. 

The  river  of  Momund  Durra  rises  in  a  valley,  from  which  it  takes  tiie 

name,  and  which  is  situated  amone  the  inner  ranees 
Momuiid  River.  ° 


of  Soofrud  Koh;  this  river  flows  past  the  Nizeean 
valley,  and  the  Sheinwaree  forts  of  Besh  Boolag,  it  branches  into  two 
streams  near  Busawul,  the  larger  one  frdls  into  the  Gabul  river  at  Busa- 
wul,  and  the  smaller  one  flows  in  the  direction  of  Huzamow,  and  exhausts 
itself  on  the  cultivation  appertaining  to  that  place.  This  river  forms  the 
limit  of  the  Cabul  valley  on  the  south-eastern  side,  paying  revenue  to  the 
Gkyvemment. 
The  Kashkote  river  is  said  to  rise  near  the  source  of  the  Oxus,  it 
Kuhkote  River.     *^^  through  'Kashgar,  Chughurserai,  Koonur  and 

Kashkote,  and  joins  the  Gabul  river  near  the  village 
of  Kama.  During  the  summer,  on  the  melting  of  the  snow  of  the 
Safee  mountains,  this  river  is  not  flnrdable.  Timbers  are  floated  down 
from  Ghughurserai,  Koonur,  and  the  Salee  valleys  to  Jullalabad. 
Rafts  of  inflated  cow  hides  also  float  down  the  river,  brining 
gnin,  iron,  and  other  articles,  supplied  from  the  Bajore  and  Koonur 
countries. 
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Hie  Gaiyul  mer  in  itB  ooune  receives  aevend  considerable  rivers,  the 

Panjsheer,  Glioiebiind»  and  Logbiir  streams,  besides 

Calial  River. 

those  intersecting  this  valley  are  its  tributaries ;  in 
wanuaa  it  flows  viith  great  vidence ;  it  is  fbrdable  only  from  November 
to  ApriL  Rafts  ol  inflated  hides  float  with  the  current,  and  convey 
people  and  goods  from  JuUakbad  to  Peshawur.  Rafts  cannot  stem  the 
emrent.  On  the  journey  down  the  river  being  accomplished,  the 
lafiamen  take  the  hides  out  of  the  water,  allow  the  inflated  air  to  escape, 
padc  up  tlie  hides,  and  return  with  them  by  land,  either  laden  on, 
jarlrMfiij  OT  upon  tfadr  owu  shoulders. 

Tliese  streams,  with  the  exception  of  the  Soorkh  Rood,  Kashkote,  and 
Gabol  rivers  are  more  properly  termed  rivulets,  they  are  chiefly  fed  by  the 
■dting  anowa  of  the  Soofidd  Koh  :  canals  conduct  their  waters  over  the 
eoimtxy  through  which  they  flow,  and  spread  fertility  wherever  their 
loftnaice  extends.  Several  of  these  streams,  during  the  summer  at  the 
penod  of  tlie  rice  cultivation,  are  exhausted  before  they  reach  the  Soork 
Bood  or  Cabul  river,  to  either  of  which,  at  other  seasons,  they  form  tri- 


Tlie  distance  of  Dukka  to  Soorkhal,  by  the  high  road  is  77^^  miles, 
vide  subjoined  table  of  routes  furnished  me  by  Captain  Paton. 

The  low  hills  of  Jullalabad  are  extremely  barren,  but  the  lofty  ranges 
of  Kocnd,  Kuikntcha,  and  Soofaid  Koh,  are  richly  ckd  with  pine,  almond, 
ud  other  trees,  which  supply  the  market  with  excellent  timber. 

The  highest  peak  of  Speenghir  or  Soofaid  Koh,  is  stated  by  Lieut. 
Wood,  at  14,100  feet  above  the  level  of  the  sea.  The  same  officer 
talking  of  llie  people  who  inhabit  the  hilly  country,  says,  "  To  see  a 
stream  vreU-conductcd  along  the  face  of  a  hill  twenty-five  feet  above 
the  mean  level  of  the  valley  below  is  not  uncommon,  and  where  no 
moleta  intersect  the  valleys,  a  running  stream  is  procured  from  koT" 
&«f,  or  wells.  The  appearance  of  these  sequestered  valleys  is  a 
nuxtore  of  orchard,  field,  and  g^arden.  They  abound  in  mulberry,  pome- 
gnoste,  and  other  fruit  trees,  while  the  banks  of  their  streams  are 

edged  widi  a  fine  healthy  sward,  enamelled  with  a  profusion  of  wild 

iowers,  and  fragrant  frx>m  aromatic  herbs ;  near  the  forts  they  are  often 

finnged  hj  rows  of  vreeping  wiUows." 
The  plains  of  Buttee  Kote,  Oeedee  Goshta,  Ghaideh,  Lookhee,  and 

the  country  skirting  the  hiUs,  afibrd  good  pasturage.    The  pastoral 
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Ghilzies  bring  a  great  number  of  cameb  and  sheep  to  these  disbictB  in 
autumn,  and  return  to  Cabul  in  the  spring. 

The  principal  towns  and  villages  in  the  Ysllef  axe:— 
owns  an      i  agei.    jyU^j^i^  _SQQitj„^pQQ,  _g^  Bagh,— Char  Bagh, 

— ^Futtihabad,  — ^Neemla,  — Ghmdummuk»  —  Kirjjja,  —  Herdah,  —  fiesh 
Boolag^-Buttee  Kote, — Huzamow, — ^Busowal, — ^Lalpoora, — GKirdee,— 
Qoshta, — Sungiserai, — ^Kameh, — ^Shewah, — ^KiUatuk, — Shegee. 

On  the  north  of  Nnngnihar,  lie  the  countries  of  Noorgul,  Kooniir, 
Ghughuiserai,  Bajore,  Koshgar,  &c.  On  the  west,  Lughman  and  the 
Ghilzie  country ;  on  the  south,  Bungish  and  Koomm ;  and  east,  lie 
the  Khyber  and  Upper  Momund  country. 

ROUTES. 

JuUalahad  to  Dukka. 

1. 

No.  Namea  of  Stages.  Miki. 

1.  Summer  Kheil,  . .  . .  . .      7 

2.  Buttee  Kote,           . .  . .    )3| 

3.  Huzamow,  . .  . .  •  •  . .    10 

Ts«        MJJJLKLwUBif  •*  «•  •■  ••  •*  V 

2 

1 .  Summer  Kheil,  . .      7 

2.  Chardeh,     . .  . .  . .    14 

3.  Busawul,  . .      8 

42 

F^fWB  JyUolahad  to  Soorkhab. 
1. 

1.  Futtihabad, 15 

2.  SufeddSung,  13 

3.  Soorkhab, 10 

38 
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2 

1.  Sooltanpoor,  •.         •.         ••         ••  ••  ..8 

2.  Fattfliabad, 7 

3.  Neemlah, 9 

4.  Gandummnk,  •  •         .  •         . .  • .         •  •     6|> 

5.  Sooikhab 7i 

38 
History. 

Am  hr  back  as  a.  d.  977»  we  find  that  NimgDihar  was  the  scene  of 

contention  between  Sabuctagi,  the  Tartar,  who  as- 
sumed the  title  of  Nasir-ood-deen,  and  Jeipal  the 
Brahmm  piince.  History  mentions  that  their  armies  came  in  sight  of 
CM^  other,  on  the  confines  of  Limgan,  now  called  Lughman,  and  the 
present  village  of  Fattihabad  is  said  to  mark  the  spot  where  a  victory 
vss  gained  by  Subuctagi  over  the  Hindoo  prince.  His  subsequent  defeat 
and  imprisonment  took  place  at  Peshawur. 

Sodtan  Babur  in  his  memoirs,  thus  mentions  Nungnihar  in  the  year 
A.  ».  1504  : — 

"  Nungnihar,"  he  says,  "  in  many  histories  is  written  Nekerhar.  The 

residence  of  the  darogha,  or  commandant  of  this  district  is  Adinapoor : 

Nangnibar  lies  to  the  east  of  Cabul,  thirteen  &rsangs  of  very  difficult 

raid.    In  three  or  four  places  there  are  some  very  short  kotuls,  or  steep 

InU  passes,  and  in  two  or  three  places,  there  are  narrows  or  straits ;  the 

Khiralchi,  and  other  robber  Afghan  tribes,  infest  this  road  with  their 

depredations.   There  was  no  population  along  this  road  until  I  settied 

Knratar  below  the  Kurruksai,  which  rendered  the  road  safe.      The 

Gumffil,  (or  region  of  warm  temperature,)  is  divided  from  the  Sersil, 

(or  region  of  cold  temperature,)  only  by  the  steep  pass  of  Badam 

Chesmeh.     Snow  fiJls  on  the  Cabul  side  of  this  pass,  but  not  on  the 

Kmruksai  and  Lumghanat  side ;  the  moment  you  descend  this  hill  pass, 

you  see  quite  another  world.    Its  timber  is  di£ferent,  its  grains  are 

of  snother  sort,  its  animals  of  a  different  species,  and  the  manners  and 

cartoms  of  the  inhabitants  are  of  a  different  kind.     Nungnihar  has 

nine  stxesms.    Its  rice  and  wheat  are  excellent ;  oranges,  citrons  and 

pomegianates  are  very  abundant,  and  of  good  quality.     Opposite  to  the 

fact  of  Adinapoor  to  the  south,  on  a  rising  ground,  I  formed  a  Char 
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Bagh,  (a  great  garden,)  in  the  year  914,  (a.  d.  1508.)  Itb  called  Bagh 
VaA,  (the  garden  of  fidelity)  ;  it  overlooks  the  river,  which  flowa  between 
the  fort  and  the  palace.  In  the  year  in  which  I  defeated  Behar  Khan,  and 
conquered  Lahore  and  Dibalpoor,  I  brought  plMntainf  and  plaotod 
them  there,  they  grew  and  thrived !  The  year  before  I  had  also  pknted 
the  sugar  cane  in  it,  which  throve  remarkably  well.  It  is  on  an 
elevated  site,  enjoys  running  water,  and  the  dimate  in  the  winter 
season  is  temperate ;  the  garden  is  charmingly  laid  out ;  to  the  sooth 
lies  Soofiiid  Koh,  which  separates  Bung^ush  from  Nungnihar.  Nine 
streams  descend  from  the  mountain ;  the  snow  on  its  summit  nerer 
diminishes.  On  the  skirts  of  the  hill  there  are  many  airy  and  beautiful 
situations.  On  the  south  of  the  fort  is  Adinapoor.  The  tomb  of  hotj 
law,  the  fiither  of  Nuh,  is  in  the  Tooman  of  Alishung,  In  some  historiei, 
the  holy  law  is  denominated  Lamek  and  T^nM>lmn.  The  people  of  tbe 
country  have  a  general  practice  of  changpng  die  letter  Kaf  into 
Ohain,  and  it  seems  very  probaUe  that  the  name  Tjamghan  originatfid 
in  that  circumstance. 

"  The  Tooman  of  Nungnihar,  Mandenun,  Dereh  Noor,  Dereh  Kooner, 
Noorgie,  and  Cheghuraerai,  I  gave  to  Nasir  Mirza. 

'*I  marched  from  JumdooL  for  the  purpose  of  attacking  Biyore. 

Having  encamped  near  it,  I  sent  a  trusty  man  to 
require  the  Sobltan  of  Bajore  and  his  people  to  sub- 


mit, and  deliver  up  the  fort.  That  stupid  and  ill^fiited  people  refoi- 
ed  to  do  as  they  were  advised,  and  sent  back  an  absurd  answer. 
I  therefore  ordered  the  army  to  prepare  their  besieging  implementi, 
scaling  ladders,  and  engines  for  attacking  the  fortress.  The  preparatiaos 
having  been  completed,  it  was  luncheon  time  when  the  tower  wai 
breached,  immediately  on  which  the  assailants  drove  the  enemy  befoie 
them,  and  entered  the  tower.  The  men  of  the  main  body  at  Ihe  wum 
time  also  mounted  by  their  scaling  ladders,  and  entered  the  foit  Bf 
the  favour  and  kindness  of  God,  in  the  course  of  two  or  three  hours,  «• 
took  this  strong  castle,  (Naogee.)  As  the  men  of  Bajore  were  xebdi 
to  the  followers  of  Islam,  and  beside  their  rebellion  and  hostility,  tfa£f 
followed  the  customs  and  usages  of  the  infidels,  while  even  the  nsat 
of  Islam  was  extirpated  from  among  them ;  they  were  all  put  to  ths 
sword,  and  their  wives  and  families  made  prisoners.  I  bestowed  dis 
country  of  Bajore  on  Khwajeh  Kilan. 
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"la  the  hill  country  all  the  inhabituita  are  kajirs:  in  Kafintan 
gnpes  and  finiits  are  extremelf  abundant,  and  it  produces  a  great 
qontity  of  wine,  but  in  making,  they  boil  it.  In  the  hills  of  this 
district  they  have  the  pine,  the  jilguzeh,  the  oak,  and  the  mastic  tree  in 
greet  abundance. 

"  I  embarked  on  a  raft,  and  passing  the  Strait  of  Darounta,  landed 

higher  up  than  Jehan-numai ;  we  went  to  the  Bairhi 

7tkJaB.  A.  D.  1520L  ^^ 

Vafa,  which  is  opposite  Adinapoor.  Kiam  Urdooshah, 


tlie  hskim  of  Nnngnihar,  met  us  as  we  landed  from  the  raft." 

On  the  events  of  the  year  1525,  Babur  writes,  "  On  the  8th  of  Sefer, 
(November  24th)  in  halting  at  Gundummuk,  I  had  a  severe  defluxion,* 
Int  by  the  mercy  of  God  it  passed  off  without  bad  effects.  On  Saturday 
I  hahed  at  the  Bagh-i-Vafa,  where  I  was  forced  to  wait  nine  days 
for  HcxMnaiun,  and  the  army  that  was  with  him ;  the  garden  was  in  great 
^ocy,  it  is  a  charming  place ;  the  few  days  we  staid  there  we  drank 
agiest  quantity  of  wine.  On  Sunday  the  17th,  Hoomaiun  arrived,  that 
evening  we  marched,  and  halted  at  a  new  garden,  which  I  laid  out 
between  Sooltanpoor  and  Khwajeh  Rustam. 

"On  Wednesday,  we  marched  thence,  when  I  embarked  on  a  raft, 
(n  which  I  proceeded  down  the  .river,  drinking  all  the  way  till  we 
iodied  Koah  Goombuz,  where  I  landed  and  joined  the  camp/'  Babur 
Fnoeeded  to  Peshawur,  (Begram.) 

In  the  year  1570,  JuUaloodeen  Mahomed  Akbar  Badshah,  when 
proceeding  from  Gabul  to  India,  desired  Shumshoodeen  Khaffee  to 
bnild  the  towns  of  Jullalabad  and  Attock,  and  which  were  completed  in 
tvo  years.  His  son  Selim,  (Jehanghire,)  was  for  some  time  acting 
governor  of  Jullalabad. 

The  historian,  Abdool  Kadir  Budwanee,  in  confirmation  of  the  above, 
itates,  "  On  the  banks  of  the  Nilah,  Akbar  Badshah  desired  the  town  of 
JuQslabad  to  be  built :  about  three  coss  from  the  town  is  the  Bagh-i- 
Sofii,  commonly  called  Char  Bagh,  formerly  known  as  the  Bagh-i-wufa, 
made  by  Sooltan  Babur,  near  which  was  Adinapoor,  the  place  where 
tbe  governor  resided."  The  same  author  says,  "  That  Nungnihar  in 
farmer  times  was  known  by  the  name  of  the  Joo-i-Shaee.'' 

Baring  Shah  Jehan's  reign,  that  monarch  made  some  additions  to  the 

*  A  complaint  Terj  preralent  in  the  summer  of  1840,  among  the  British  Troops  at 
Kfljia  and  Gundnmmuk. 
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town.  The  followmg  is  an  inBcription  on  a  marUe  dab,  taken  from  an 
old  foit,  and  placed  in  the  principal  muefid  of  the  town,  shewing  that 
the  fort  was  built  by  Itinuun  Khan,  in  Shah  Jehan'a  rdgn,  a.  d.  1638 : — 

^4;^  i^U*  (J»yo  i>M(»;t<xi  ^igM»y*  Ja^j  uS;^^^  jL-t  < .,  A«»t»  Jfj^j 

|*feP  iJL^  Jli 

In  the  year  a.  d.  1735,  Nadir  Shah  sent  Sooliman  Yeesawul,  (stick 
bearer,)  from  Cabul,  at  the  head  of  a  mission  to  Mahomed  Shah  of 
Delhi.  On  the  fifth  day,  Sooliman  and  his  party  reached  JuUalabad. 
Abaidoollah,  the  son  of  Meer  Abbas  of  Kooner,  whose  power  extended 
over  the  whole  of  Nungnihar,  desired  Sooliman  to  be  skin,  and  he  was 
killed  with  much  cruelty.  Nadir  Shah  on  hearing  of  the  treatment  that 
Sooliman  had  met  with,  immediately  left  Cabul  with  his  army,  and 
marched  to  Gundummuk  vift  Chareekur,  Nijral,  and  Tugore ;  thence  he 
sent  on  to  JuUalabad,  Sirdars  Jillayer  and  Vyaz,  with  the  vanguazd. 
Abaidoollah  evacuated  JuUalabad,  and  fled  to  Kooner :  he  was  pursu- 
ed by  the  Sirdars,  and  fled  to  Sw&t.  Many  of  his  followers  were 
slain,  and  his  sister  and  women  made  prisoners,  and  brought  to  Nadii 
Shah. 

The  monarch  with  his  main  army  went  from  Gundummuk,  (where  he 
describes  the  water  to  be  good,  and  the  air  delightful,)  to  Behai ;  thence 
to  JuUalabad,  where  he  remained  only  thirty-one  days,  his  Sirdars 
mean  whUe  having  captured  Kooner  and  Bajore.  He  proceeded  rii 
Chara  to  Peshawur,  where  Naisir  Khan,  the  governor,  submitted  with- 
out making  any  defence. 

To  enumerate  aU  the  important  events  which  have  taken  place 
in  this  district  since  that  period,  would  take  up  too  much  space,  i 
wiU  only  briefly  aUude  to  a  few  of  them« 

On  the  10th  of  September  1801,  Shooja-ool-moolk  marched  fraa. 

Peshavrar  to  attack  Cabool.  At  Heshpan,  he  foxmc 
Mahmood's  force,  consisting  of  three  thousand  mez 
drawn  up,  the  Soorkh  Rood  being  in  their  front. 

Elphinstone  thus  describes  the  battle  t  "  Shooja  had  at  this  time  a* 
least  10,000  men,  but  they  were  Burdooranees,  and  though  accustomec 
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to  the  batdes  of  their  dans,  tbey  were  straiigeri  to  diaeqilme  and  to 
regular  wai&re.  Shocja'a  anas  were  at  first  Yictoiions,  bat  his  Bur- 
dooEanae  troops  eager  to  profit  by  the  oonfaakm,  quitted  their  line  as 
toon  as  Hiey  thought  the  victory  decided,  and  began  to  plunder  the 
rpfal  treaBores,  which  Shooja  had  imprudently  brought  into  the  fidd. 
ftnttxh  Khan  seized  this  opportunity,  and  charging  at  the  head  of  his 
Banrikzyea,  completed  the  oonfdsion  in  Shoqja's  army ;  the  battle  was 
now  deddedf  and  Shooja  escaped  with  some  difllculty  to  the  Khyber. 

"  In  the  year  a.  n.  1809,  June  29th,  Shah  Shooja  sustained  another 

defeat  at  Neemla,  when  opposed  to  Mahmood  Shah 
and  his  minister  Futteh  Khan.  Akram  Khan,  Shah 
Shoqja's  prime  minister,  was  skin  in  this  battle.  Shah  Shooja  fled 
ow  die  mountains  south  of  the  Khybur  pass  to  Hisaruk*" 

On  Zuman  Shah's  defeat  near  Sireeasp,  he  fled  to  the  Jullalabad  yalley, 
sad  stopped  at  Mollah  Ashuk's  fort,  which  is  on  the  Chipreeal  rivulet, 
about  14  miles  from  the  town  of  Jullalabad,  near  the  Soofeud  Koh. 
"Hie  Mullah  received  them  hospitably,  but  took  means  to  prevent  their 
escape,  and  sent  off  a  messenger  to  Mahmood  Shah.  Shah  Zuman, 
during  his  confinement,  secreted  the  Koh-i-Noor  with  some  other 
jewels  in  the  wall  of  his  apartment,  which  were  afterwards  found 
en  Shooja's  accession,"  (Elphinstone.)  The  poor  monarch  was  blinded 
on  his  road  to  Cabul,  by  pierdng  his  eyes  with  a  lancet. 

On  Shah  Shooja  being  restcxred  to  his  throne,  the  first  step  he 
took  was  to  release  his  brother  Shah  Zuman,  and  soon  after  Mollah 
Ashuk,  who  had  betrayed  him  was  apprehended,  and  suffered  the 
ponishment  of  his  pecfidy  and  ingratitude. 

When  the  Bauzikzye  Khans  gained  the  ascendancy  over  the  Dooranee 
auHiarchB,  Azeem  Khan  placed  his  nephew  Nuwab  Zuman  Khan  in  the 
government  of  Nungnihar,  and  from  the  time  of  Azeem  Khan's  death, 
1823,  until  the  year  1834,  the  Nuwab  enjoyed  the  entire  government 
collections  ol  the  province*  Dost  Mahomed  insisted  upon  a  por- 
tion of  them  being  made  over  to  him ;  this  the  Nuwab  refused.  The 
Ameer  collected  a  force,  and  marched  against  him,  and  on  his  approach, 
tibe  Nuwab  witlidrew  his  guns  to  Kameh,  and  there  took  up  a  position 
near  Abdoo  Ruhman's  fort ;  negodations  took  place  between  the  con- 
temfing  parties,  llie  Nuwab  having  made  some  slight  sacrifice  of  his 
iatereala.  Dost  Mahomed  returned  to  Cabool. 
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The  Nttwab  then  cominenoed  fortafying  the  town  of  Jullalabad,  the 
old  fortifications  were  nearly  'on  a  level  with  the  ground ;  a  great  nam- 
ber  of  people  were  collected  for  the  purpose,  the  work  advanced  rajndlj, 
but  ere  a  month  had  elapsed,  the  Ameer  was  again  on  his  march  to 
Jullalabad,  and  the  fort  was  still  incomplete.  The  Nuwab,  however, 
determined  to  defend  it.  After  three  days'  resistance,  a  mine  was 
sprung,  the  town  was  taken  by  assault,  and  it  vras  given  up  to  plunder. 
The  Nuwab  was  taken  prisoner  and  displaced  from  power,  and  Sooltan- 
poor,  and  the  transit  duties  of  Cabool  were  made  over  to  him  for  his 
maintenance.  Dost  Mahomed's  brother,  Ameer  Mahomed,  remained  a 
short  time  in  charge  of  the  province  He  was  succeeded  by  the  Ameer'8 
son,  Mahomed  Afzool,  who  was  recalled  after  a  few  months,  and  succeed- 
ed by  his  younger  brother,  Akbar;  he  continued  in  charge  until  the 
arrival,  in  1839,  of  the  British  troops.  Mirza  Aga  Jan,  a  Kazzilbash, 
was  then,  on  the  part  of  the  Shah,  appointed  governor,  and  still  con- 
tinues so. 

There  are  topes  and  extensive  ruins  to  be  found  scattered  over 
the  valley,  which  if  explored  attentively  by  learned  antiquarians,  would 
no  doubt  reward  them  for  their  labours. 

Theie  are  now  no  perfect  buildings  of  any  size,  beauty,  or  antiquity 
in  the  valley. 

The  royal  gardens  of  Char  Bagh,  Baghwanee,  Bala  Bagh,  Neemla, 
and  Gundummuk,  laid  out  by  Sooltan  Babur  and  Alee*murdan,  and 
renewed  by  Timoor  Shah  and  Shah  Zumaii,  during  the  Baurikzye  role, 
were  quite  neglected. 

The  Gundimmiuk  garden  has  been  quite  destroyed ;  the  fine  old 
plane  trees  were  cut  down  by  Sirdar  Mahomed  Akbar's  order  to 
build  the  fort  of  Futtung,  at  the  confluence  of  the  Soork  Rood  and 
Oundununuk  rivers.  The  fort  would  be  found  strong  against  A%han 
troops  without  artillery. 

There  is  a  zearut  at  Char  Bagh,  to  which  Moosalmans  and  Hindoos 
go  to  pray.  The  former  suppose  it  to  be  the  tomb  of  Shah  FyzooUah 
Wullee,  the  cup-bearer  of  Mahomed  the  prophet ;  the  Hindoos,  on  the 
other  hand,  imagine  it  to  be  the  resting  place  of  Hajee  Ruttun,  a 
fuqueer  of  great  sanctity  and  note.  There  is  also  a  large  Hindoo 
temple  in  the  town  of  Jdllalabad,  inhabited  by  a  supposed  descendant 
of  Ruttun.     Hindoos  in  great  numbers  come  from  Peshawur,  and 
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Qtfaer  places,  to  make  him  offerings,  which  are  said  to  amount  to  the 
hige  som  of  40,000  rupees  annually. 

In  the  neighhouihood  of  Jullalabad  there  is  also  Shah  Murdan's 
zeani,  held  sacred  under  the  supposition  that  Alee,  the  son-in*law  of 
Mshomed  rested  there;  and  in  the  temple  is  exhibited  a  large  black 
ilaiie,  shewing  an  impression  of  the  hand  of  Alee.  A  garden  is  attach- 
ed to  the  Mearui,  where  a  ftdr  is  held  every  Thursday,  to  which  crowds 
bom  the  town  and  camp  resort.  Nazir  Hussan,  formerly  in  the  service  of 
Nnwab  Znman  Khan,  is  now  expending  his  money  on  the  zearut, 
and  garden.  The  gearut  ¥ras  originally  raised  by  Abdoola  Khan 
Kliafir,  in  the  reign  of  Tlmour  Shah. 

Of  late  years,  the  following  persons  fiUed  the  office  of  governor  of 
JoDalahad: — 

Governors.  In  whose  reign. 

Adod  KhanKhafir, Timour  Shah. 

Meerdad  Khan,  Isakzye,      Ditto. 

Ghonnee  Khan, Ditto. 

Gool  Mahomed  Khan,  Gurdeezye,..  Zuman  Shah. 

Cansim  Khan,  Moghul, Ditto. 

Bsba  KHan  ADshar Ditto. 

Meer  Alee  Khan, Ditto. 

Golam  Alee Ditto. 

Shurreef  Khan, Shah  Shooja. 

Ibnhim  Khan,  Jumsheeree, Mahmood  Shah 

Shehur  Dil  Khan,  Baurikzye,  •  • . .  Mahomed  Azeem  Khan. 

Shukoor  Khan,  ditto,  •  •  •  • Ditto. 

Mo^ul  Khan, Ditto. 

Nuwab  Zuman  Khan, Ditto. 

Ameer  Mahomed  Khan, Dost  Mahomed. 

Mahomed  Afgool,    •  •  Ditto. 

Mahomed  Akbar, Ditto. 

Meer  Aga  Jan, Shah  Shooja. 

Weights,  Measures,  SfC. 

The  land  revenue  in  kind  is  collected  in  Tabreez  weight,  and  the 
inoney  taxes  in  the  nominal  Tabreez  (Khan)  rupee. 
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DAreez  Weight, 
2^  Charuks,  ....         «  1  Man4-Tabreez. 

100    Mi]n-i-Tabreez»  »  2  Kharwa-i-Tabrees. 

1    Kharwa-i-Tabreez,      »         10  Mannda  Hindoostanee, 

100    Kharwa-i-Tabreez,      =     1000  Maunda  Hindooatanee, 

Coin  Table, 
10    Shahees,  • .         =  1  Rupee  Khawa. 

20    Rupees  Khawa,  =  1  Tooman  Tabreez. 

1     Tooman  Tabreez,        =  Ck>mpany'B  Ra.      14  9  4. 

100    Tomans-i-Tabreez,      ==  Ditto.  145  5  4. 

100    Toomans-i-ditto,         =  Ditto. .        . .  14.583  5  4. 


Second  Notice  of  some  new  Bactrian  Coins.     By  Lieutenant  A. 

CUNKINOHAM. 

When  I  published  my  last  paper  on  this  subject,  I  was  able  to  add 
but  one  new  Prince  to  our  already  long  list  of  Bactrian  Sovereign. 
Through  the  kindness  of  several  gentlemen,  I  can  now  make  known  no 
less  than  eight  new  names,  of  which  six  are  pure  Oreeki  and  the  other 
two  genuine  P&rthian.  In  addition  to  these,  I  am  able  to  make  public  a 
second  Copper  Coin  of  Demetrius;  and  a  new  Drachma  of  Azas  of  a  type 
already  known  on  the  drachmas  of  Vonones. 

No.  1. — ^A  round  Copper  Ccnn  of  middle  size,  wdgUng  106  grains. 
This  specimen  from  my  own  cabinet,  and  a  duplicate  in  the  poaaeaaon 
of  Lieut.  Combe,  were  originally  procured  by  Capt.  Hay;  one  at 
Bamian,  and  the  other  in  the  Punjab ;  but  the  latter  was  also  aaid  to 
have  come  from  Bamian. 

Obv.*  Bearded  head  of  Hercules  to  the  right,  with  the  dub  behind. 
The  sketch  was  made  from  a  sealing-wax  impression,  on  whieh  I  did  not 
observe  the  dub :  it  is,  however,  quite  distmct  on  the  coin. 

Rev.  Hercules  naked,  standing  fuUf  ace,  holding  his  dub,  and  lion's 

skin  on  his  left  hand,  and  crowning  himself  with  his  right  hand.    Greek 

legend  in  two  perpendicular  lines  BA2IAEQ2   AHMHTPIOY 

"  (Coin)  of  King  Demetrius." 

«  <«  The  iketch  of  Mo.  1  was  made  from  a  sealing  wax  impression  whick  had  become 
flattened  on  its  way  from  Bamian.  The  coin  itself  is  now  in  my  own  possession,  and 
the  beard  is  perfectly  distinct  upon  it ;  as  well  as  upon  the  more  beautiful  duplicate  in 
Lieutenant  Combe's  Cabinet." 
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No.  3. — ^A  round  Copper  Coin  of  laige  ouEe,  in  the  poaaesrion  of  lieut. 
Combe,  idio  obtained  it  from  Capt.  Hay.  This  piece  has  abeady  been 
poUiflbed,  but  as  the  sketch  given  in  the  Journal^  No.  97  was 
Toy  impeifect,  1  thought  that  the  publication  of  a  more  distinct  out- 
fine  would  be  a  service  rendered  to  all  lovers  of  numismatic  sdence. 

Oh.  An  Elephant's  head  to  the  right,  with  a  bell  suspended  from  its 

fiKK. 

Rev.  The  Caduceus — Greek  legend  in  two  perpendicular  lines  as 
oqNo.1. 

On  this  highly  interesting  piece,  we  see  the  Elephant's  head,  which 
on  the  silver  coins  forms  only  the  King's  head  dress,  occupying  the 
whole  field  of  the  coin.  It  is  no  doubt  an  emblem  of  the  conquests 
of  Demetrina  in  India. 

No.  3. — ^A  square  Copper  Coin  of  smaD  size,  in  the  possession  of 
lient.  Combe. 

Obv,  Apollo  standing  naked,  holding  in  his  left  hand  a  bow  which 
nts  on  the  ground,  and  in  his  right  hand  an  arrow  with  the  point  di- 
nctod  downwards.  Greek  legend  on  three  sides  BA2IAEQ2 
MAYOY  "  (Coin)  of  King  Manas." 

Rev,  A  tripod.  Anano-Pali  legend  on  three  sides  Mmhart^'aea  Mo- 
OS,  "Coin  of  the  Great  King  Moas."  This  is  the  only  coin  of  Moaa 
winch  has  Maharaja,  his  title  always  being  rajadiraja. 

The  name  of  this  King  has  hitherto  been  read  as  Mayes ;  which  is  in 
lecoidanee  with  th^e  Greek  version :  but  the  Pali  gives  Moaea  unequi- 
locally ;  and  as  the  name  b  not  a  Greek  one,  we  can  have  no  hesita^ 
tion  in  preferring  the  native  reading.  The  Greek  would  more  properly 
baTe  been  rendered  MQOY. 

No.  4. — A  square  Copper  Coin  of  large  size,  weiglung  143  grains.  Five 
other  specimens  of  this  coin  are  in  existence  in  difierent  cabinets.  They 
ne  all  found  between  Peshawur  and  the  Jehlum. 

Ohv.  Apollo  standing  naked,  inclined  to  the  left;  holding  in  his 
left  band  a  bow  which  rests  on  the  ground,  and  in  his  right  hand  an 
tnow  pointed  downwards.     GFreek  legend  on  three  sides  BA2I AEQ2 

Eni*AN0Y2  2QTHP02  2TPATQN02  "  (Coin)  of  the  King, 
the  iDiistrious  Saviour  Strato." 

Rev.  A  tripod  surrounded  on  three  sides  by  dotted  lines.  Grecian 
aonognun  in  the  field  to  the  left,  forming  i^HMHT,  probably  for 
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AHMHT/oiacy  the  place  of  mintage.  Ariano-Pftli  legend  on  three 
sides  Maharqiasa  t^jamaea  tddaiasa  stdtasa.  *'  (Coin)  of  the  Great  King, 
the  illustrious  Saviour  Strato." 

The  title  of  Epiphanes,  which  now  appears  for  the  first  time  on  a 
Bactrian  coin,  is  rendered  in  Pftli  by  t^amasa,  which  I  beUeve  to  be  the 
Pali  form  of  the  Sanskrit  tejomayasya  ;  f|^«|i|  means  made  of  splendor. 
Professor  Lassen  however  thinks  that  the  affix  is  the  Sanskrit  HT^y 
abbreviated  into  iT :  tdjawM  would  in  this  way  be  the  same  as  the 
Sanscrit  fl^ll^^ "  possessing  light." 

No.  5. — ^A  square  Copper  Coin  of  middle  size  in  the  possession  of 
Lieut.  Combe.    A  duplicate  in  my  own  cabinet  wei^  122  grains. 

Ohv.  Male  head  diademed  (and  perhaps  bearded)  to  the  right,  with 
a  dub  over  the  shoulder.  This  may  be  either  the  head  of  Hercules 
himself,  or  of  the  king  as  Hercules.     Greek  legend  on  three  sides 

BA2IAEQ2  2QTHP02  2TPATON02  "  (Coin)  of  the  SaTioor 

King  Strato." 

Rev.  Victory  to  the  right  holding  out  a  chaplet  in  her  right  hand. 
Grecian  monogram  in  the  field  as  on  the  last.  Ariano-Pdi  legend  on 
three  sides  Maharqfaaa  tddatasa  stdtasa.  **  (Coin)  of  the  great  King,  the 
Saviour  Strato." 

Dr.  Chapman  has  a  coin  of  similar  type  to  the  preceding,  but  with 
the  addition  of  AIKAIOY  in  the  Chreek  legend ;  and  of  dhamikasa 
in  the  Pali :  and  this  is  the  identical  legend  which  is  found  on  the 
reverse  of  Dr.  Swiney's  coin  of  the  "  godlike-minded  Queen  Agatiio- 
dea."  There  can  be  no  doubt  therefore  that  she  was  the  Queen  of 
Strato,  Dikaius,  Epiphanes,  Soter. 

No  6. —  A  round  Plated  Coin  of  small  size  in  my  own  possession. 

Ohv.  Bare  and  beardless  head  of  the  King  to  the  right,  resting  upon 
what  would  appear  to  be  a  crescent.  Ghreek  legend  much  obliterated 
/3a/t>tX€  Q2  2QTHP02  *******..  (Coin)  of  the  Saviour 
King  *****" 

Rev.  A  rude  figure  of  Minerva  Promachus  to  the  left.  Ariano-Pali 
legend  *  *  *  *  tddatasa  strdtasa.  "  (Coin)  of  the  ♦  *  *  *  the  Saviour 
Strato." 

I  am  uncertain  whether  this  coin  should  be  attributed  to  Strato  or  to 
Hippostratus.  The  type  of  Minerva  Promachus,  and  the  bust,  which 
are  found  on  a  true  drachma  of  Strato  in  the  possession  of  Mr.  E. 
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TbaBoaa,  C.  S.  would  aeem  to  give  it  to  tilie  fonoer  prince;  bat  tlie 
St.  of  the  Pali  is  ao  immediately  under  the  figure  of  Mmerm,  that  it 
would  appear  not  to  be  the  oommenoement  of  the  name. 

No.  7.-^A  Seal  in  the  pooBcnaion  of  Mr.  V.  Tregear.  I  have  introduced 
this  seal  here,  becauae  its  subject  is  similar  to  the  type  on  the  obverse  o£ 
tiienext  coin. 

No*  &— A  round  Siher  Drachma,  weighiBg  37  gndns,  procured  by 
lient.  CoBsbe  at  Peshawur. 

Ilie  original  owner  must  have  kept  imptessiona  of  the  genuine  coin; 
fir  sinoe  Lieut.  Combe's  acquisition  of  it,  I  have  obtained  a  silver  forgery 
of  this  coin  from  Peshawur,  which  has  srvidentLy  been  cast  from  an  im* 
fRsskm  of  the  genuine  coin.  The  foregoing  weighs  49  grains,  and  is 
ooDsideFBbly  laxger  than  the  original  coin.  This  is  even  evident  from  an 
eBynination  of  the  cast  alone,  on  which  a  circular  Une  is  clearly  dis* 
tiBct,  running  through  the  letters  of  the  title  in  the  Pali  legend ;  which 
are  tlraa  made  only  half  letters,  while  tiliere  is  more  than  sufficient  room 
bt  them  upon  the  forged  piece. 

Ofo.  An  ancient  giant  full  front,  with  snaky  legs;  which  curl  up« 
wards  on  each  side.  Greek  legend  around  the  piece  BA2IAEQS 
EYEPFETOY  THAE^OY  "  (Coin)  of  the  king,  the  beneficent 
Tefephus/' 

Rev,  A  draped  male  figure  standing  to  the  left,  his  head  crowned  with 
iay8»  and  hdding  in  his  right  hand  a  spear :  to  the  right  a  dothed 
fmale  £gaie  with  a  crescent  on  her  head.  These  figures  are  no  doubt 
Iht  Sun  and  Moon.  GFreek  monogram  in  the  field  to  the  right, 
^onung  AIK.  Ariano^Pdi  legend  around  the  piece,  Mahanyaea  *  *  * 
hmmaea  Tilipkaea.  *'  (Coin)  of  the  great  king,  the  beneficent  Telephus." 

The  F^  version  of  Euergetes  is  unfortunately  too  imperfect  to  be 
Bude  out  aatisfru^torily,  it  ends  however  with  kartnaea ;  and  Su-karmasa 
would  be  "  well-doer,"  a  literal  translation  of  the  Greek-Euergetes :  but 
there  are  three  letters  before  Karmasa,  of  which  the  first  looks  like  ajp. 
Pmramkarmaea  would  be  "  beet-doer"  and  might  for  an  orieatal  exaggera- 
tion (rf  Euergetes. 

No.  9.  A  square  Copper  Coin  of  middle  size,  in  two  pieces,  from  the 
cabinet  of  Mr.  W.  J.  ConoUy,  C.  S. 

Oto.  The  Olympian  Jupiter  seated  in  a  high-backed  chair,  his  right 
hand  extended  to  the  right.  Greek  legend  on  three  sides  BA2IAEQE 
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2QTHP02  innOSTPATOY.  "  (Coin)  of  the  King,  the  Saviour 
Hippostratos." 

Rev,  A  horse  to  the  left.  Grecian  monogram  in  the  field.  Aiiano- 
Pali  legend  on  three  sides,  Maharajasa  tddaraaajaya  (dhanua)  HiJpdstO' 
tasa,  **  (Coin)  of  the  King,  the  Saviour,  the  victorious  Hippostratos." 

Dr.  Chapman  possesses  a  large  square  copper  coin  of  this  Prince,  of 
a  different  type,  having  a  giant  with  snaky  legs  as  on  the  drachma  of 
Telephus.  Three  specimens  of  a  third  type  of  Ifippostratus  are  hkewiae 
known  in  Dr.  Chapman's,  lieut.  Combe's,  and  my  own  cabinets,  having 
Apollo  and  the  tripod,  as  on  the  coin  of  Strato  No.  4.  On  all  of  these 
coins  we  find  the  title  of  Soter  only;  but  on  the  coin  sketched  in  the 
plate,  the  Ariano-Pali  legend  gives  the  commencement  of  the  title  of 
Jayadharasa,  which  is  used  indifferentiy  for  the  Greek  Nicator,  and 
Nicephoms. 

No.  10.  A  round  Drachma  of  Azas  in  my  own  possession.  I  have 
introduced  this  coin  here,  because  the  type  of  the  reverse  is  different 
from  any  yet  described  on  the  coins  of  this  Prince.  Jupiter  appears 
standing  full  front,  grasping  a  thunderbolt  in  his  right  hand,  and  hold- 
ing a  long  sceptre  or  a  spear  in  his  left  hand.  This  type  is  the  same  as 
that  of  the  drachmas  of  Vonones. 

No.  11.  A  round  Copper  Coin  of  middle  size,  in  the  possession  of 
Colonel  Stacy.  A  sketch  of  this  piece  has  already  appeared  in  the  .Bea- 
gal  Journal,  vol.  viii.  for  April. 

Obv.  King's  head  diademed  and  bearded  to  the  left;  the  hair  ar- 
ranged in  large  massy  curls ;  the  neck  and  shoulders  draped  and  orna- 
mented with  strings  of  jewels.     Corrupted  Grreek  legend,  as  read  by 

Colonel  Stacy,  BACIA6YC  BACI  (Xccov  jiiBy)  AC  HAKOPHC. 
"  The  great  king  of  kings,  Pakores." 

Rev.  A  winged  Victory  to  the  right,  holding  out  a  chaplet  in  her 

right  hand.    Ariano-Pali  legend  Ma(haraja8a)  rajadhirajasa  tnahateua 

Pakorasa.   **  (Coin)  of  the  great  king,  the  king  of  kings,  the  mighty 

Pakores."    The  coins  of  Gondophares  or  Undapherras  bear  preciaely 

the  same  type,  a  bust  and  Victory;  but  on  the  coins  of  F^ores,  there  is 

a  remarkable  change  observable  in  the  P&li  characters,  each  letter  having 

an  angular  foot-stroke  added  to  the  left.   These  ornamental  additions  to 

the  Pali  characters  prove  that  the  coins  of  Pakores  are  of  a  later  date 

than  those  of  Gondophares  and  of  his  nephew  Abdgases,  on  which  the 


1842.]  Second  Notice  of§ome  new  Baetrian  Coins,  135 

M  is  of  the  simple  form.  The  Ghreek  leg^end  too  which  is  in  the  nomi- 
ottiTe  case,  betrays  an  era  certainly  later  than  the  earlier  coins  of 
UadaphemuB,  and  about  contemporary  with  the  coins  of  the  nameless 

Prince  BACIASVC  BACIASiDN  CiDTHP  MSFAC. 

If  this  coin  is  to  be  attributed  to  the  Parthian  Pakores,  its  date  will 
fie  between  a.  n.  90 — 107  :  but  I  incline  to  believe  that  our  Pdcores 
whose  coins  are  found  in  Sistim,  the,  ancient  Drangiana,  was  a  different 
hince.  Persian  tradition  is  uniform  in  its  mention  of  two  distinct 
Puthian  dynasties,  the  Ashkanians,  and  the  Ashganians,  who  were 
cootemporary  with  each  other.  Ashg,  the  founder  of  the  Ashganians, 
vas  a  descendant  of  Kai  Kaoos  ;  and  Khoosroo,  the  grandson  of  Ashg, 
was  reigning  when  our  Saviour  was  bom.  This  will  make  the  date  of 
tiie  rise  of  the  Ashganians  about  80  b.  c.  To  the  founder  of  the 
Aihganians  I  attribute  the  following  coins  of  copper. 

IstO^.Ahorseman  to  the  right.  Greek  legend  BACIAeVONTOS 

BACIA6  UiN  AIKAIOY  APC  AKOY.  «  Coin  of  the  governing 
over  kings,  the  just  Arsaces." 

Rer.  Type  obliterated.  Ariano-P&li  legend  Maharajaga  rqfarajasa 
m^uUaga  Ashshakasa  tddatasa,  "  (Coin)  of  the  great  king,  the  king 
of  kings,  the  mighty  Ashshak,  the  Saviour." 

Tad  Obv.  A  horseman  to  the  right.     Greek  legend  imperfect  BA2I 

QY  AP2AK0Y.    "  (Coin)  of  the  king  of  kings,  *  *  »  * 


»* 


Reu.  Male  figure  to  the  left,  holding  out  a  small  figure  (apparently 
Victory)  in  his  right  hand.  Ariano-Pali  legend  imperfect.  Mahara- 
janjasa  p  *  *  *  A  fihshakaiaj  "  (Coin)  of  the  great  king  of 
kings,  *****  Arsaces." 

I  have  in  my  possession  the  coins  of  two  or  three  other  Princes  of 
this  dynasty,  but  the  names  are  unfortunately  too  much  obliterated  to 
be  satiEfiactorily  decyphered.     One  of  them  appears  to  be  Orthamasdes. 

I  have  now  made  known  the  names  of  three  Ghreek  Princes,  Strato, 
Telephns,  and  Hippostratus ;  and  of  two  Parthians,  Arsaces  and  P^ores. 
To  these  I  will  add  two  Grecian  kings,  Dionysius  and  Nicias ;  and  one 
Giedan  Queen,  Calliope,  to  make  up  the  eight  new  names  which  I  men- 
tkmed  in  the  beginning  of  this  account. 

Dionyms,  A  square  (Topper  of  middle  size,  formerly  belonging  to 
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Captain  Hay^  but  now  in  the  possession  of  lieat.  Combe.  There  is  alaa 
a  duplicate  in  Dr.  Chi^man's  cabinet,  which  I  have  not  yet  seen. 
Obv.  Apollo  standing  naked  as  on  the  round  copper  coins  of  Apollo- 

dotus.  Greek  legend  on  three  sides,  BA2IAEQ2  vQTHpoc  &0N. 
YSIov  ;  "  (Coin)  of  the  king,  the  Saviour  Dionysius." 

Rev.  A  tripod.  Ariano-Pali  legend  imperfect,  ****  sa  DumtM^oM. 
I  am  by  no  means  confident  of  the  correctness  of  the  F^  venion, 
for  the  coin  was  in  a  yery  imperfect  state.  Dr.  Chapman's  coia 
is,  I  beheve,  in  much  better  preservation ;  and  I  hope  hereafter  to  lay 
before  the  public  a  sketch  and  description  of  his  duplicate. 

Niciae*  A  square  Copper  Piece  of  middle  size,  in  the  poesesaon  of 
lieut.  Combe. 

Obv.  Bust  €i  die  king  diademed  and  beardless  to  the        .    Oiedui 

legend  on  three  sides,  BASIAEQ2  2QTHP02NIKIOv<<(CoiD) 
of  the  king,  the  Saviour  Nidaa." 

Rev,  A  horseman  to  the  right,  as  on  the  nlver  coins  of  Antimaclnu. 
Ariano-Pali  legend  on  three  sides,  Maharqfasa  tddatasa  C^J  ^^mm« 
"  (Coin)  of  the  great  king,  the  Saviour,  Nidas." 

Calliope.  A  round  silver  Drachma.  Two  specimens,  one  in  the 
possession  of  Lieut.  Hasell ;  the  other  in  my  own  cabinet. 

Obv.  Two  heads  of  the  King  and  Queen  to  the  right.  Grecian  legend, 

BA2IAEQ2  2QTHP02  EPMAIOY  KAI   KAAAIOEHS 

"  (Coin)  of  the  King,  the  Saviour  Hermseus,  and  of  Calliope." 

Rev,  A  horseman  to  the  right  as  on  the  silver  coins  of  Antimachos. 
In  the  field  below  a  Ghredan  monogram  forming  NI<&ANAA  Niphanda, 
the  town  where  the  coin  was  minted.  Ariano-Pali  legend,  Mahangua 
tddatasa  Hermayaaa  KaUyapaya,  "  (Coin)  of  the  great  King,  the  Savioor 
HermsBus  (and)  of  Kaliyapa." 

This  is  the  third  Grseco-Bactrian  Queen,  with  whom  the  coins  have 
made  us  acquainted.  The  only  point  particularly  deserving  notice,  it 
the  feminine  termination  of  the  Pali  Kaliyapaya ;  which  proves  that  the 
Pdi  was  subject  to  the  same  inflections  as  the  Sanskrit. 

I  would  have  added  descriptions  of  a  Tetradrachm  and  of  two  Drachma! 
of  Diodotus ;  but  a  notice  of  a  gold  Didrachma  of  this  Prince  has  already 
appeared  in  the  NtanisnuUic  Jowmal  of  London  I  intended  also  to 
have  mentioned  the  numerous  new  types  of  princes  already  known, 
which  have  been  sent  to  me  by  several  kind  friends;  but  as  I  am  engag- 


H-Jfr^i^MiA'- 


1642.]  Seamd  Notice  of  tome  new  Bactrian  Coine.  137 

ed  apoD  a  large  work  oo  the  "GoinB  of  Alexander's  Successors  in  the 

Eart,"  I  think  it  needless  now  to  say  more  than  that  the  new  types, 

iftiA  win  appear  in  that  work,  are  more  than  equal  in  that  number  to 

tfaoie  already  known. 

A.  Cunningham. 


(ktie  Gem  and  Omu,  figured  as  Nos.  7  and  8  in  thepreceding  Plate,  and 
M  a  Gem  Monging  to  the  late  Edward  Conollt.    By  the  Editor. 

I  have  already,  on  more  than  one  occasion,  been  enabled  to  place  in 
jixti  position,  (though  but  with  a  casual  remark,)  relics  of  antique  art 
bmd  in  Central  Asia,  and  nmikur  remains  discovered  in  Europe ;  the 
fanner  bearing  too  remarkable  an  affinity  to  the  latter  to  allow  of  our 
doabdng,  that  they  were  the  work  of  a  people  who  had  attained  the 
nae  standard  of  ezceUence  in  arts  and  sciences,  who  thought  alike  on 
■itten  of  religian,  and  who  were  ruled  and  influenced  by  similar  super- 
ititioDs.  I  have  been  much  impressed  with  this  fiact  by  other  casual 
^eoveries  of  a  like  natore,  which  have  in  a  manner  forced  themselves 
on  me,  but  which,  as  isolated,  and  perhaps  to  many,  trivial  instances  of 
ittemUanoe,  hardly  merited  a  separate  and  individual  notice.  There  is, 
itovever,  I  am  certain,  a  new  and  most  interesting  field  of  investigation 
opea  to  the  Antiquary,  in  the  comparison  of  such  identities  and  resem- 
Uanoes.  Time,  opportunity  of  research,  and  a  sound  knowledge  of 
^aan  antiquities  are  required  for  the  conduct  of  such  enquiry ;  and  one 
vho  possesses  none  of  these  indispensable  requisites,  can  do  no  more, 
vhen  he  stumbles  on  some  startling  fact,  than  cast  the  glimmer  of  his 
■ngjie  discovery  upon  the  darkness  of  an  untried  subject,  in  order  to 
tept  the  capable  to  venture  on  the  novel  path  which  he  himself  cannot 
faOow.  It  remains  to  be  seen,  whether  the  instances  which  I  will  now 
lij  before  my  readers,  may  not  encourage  the  competent  investigator  to 
tarn  his  mind  to  the  task,  with  strong  hopes  of  success  in  the  effectua- 
tion of  singular  discoveries. 

My  friend  Lieut.  Cumungham  has,  with  his  usual  care  and  ingenuity, 
^sken  occasion  to  illustrate  by  a  gem  in  the  possession  of  Mr.  Tregear, 
tbe  singular  obverse  of  the  coin  of  Telephus  Euergetes,  No.  8  of  the 
F^ceding  plate.    The  singular  impression  of  this  gem,  used  as  the 
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seal  of  a  letter  addressed  to  me  by  Mr.  Tregear,  had  already  attracted  my 
attention.  I  had  written  to  him  on  the  subject  of  its  pboe  of  discoTery, 
and  I  had  ascertained  by  reference  to  sufficient  authorities*  that  the 
"  ancient  g^t  with  snaky  legs/'  as  Lieut.  Cunningham  so  accurate- 
ly describes  it,  was  an  emblem  of  Abraxas.  Tlie  Ebermayer  collection 
of  gems,  as  illustrated  by  Bayer,  has  no  less  than  eight  similar,  or  nearly 
similar  gems  :  six  of  these  represent,  a  giant  with  a  wAtp  in  the  left  hand, 
a  shield  on  the  right  arm,  the  head  of  a  cock,  (the  head  in  Tregear's  gem, 
has  the  horns  of  a  stag,  as  has  one  of  the  Eber.  gems :  it  is  apparentiy 
human  in  the  coin  of  Telephus,)  and  snakg  legs :  the  attitude  la  in 
all  the  same ;  the  two  other  of  these  gems  in  the  Ebermayer  collection 
differ,  by  baring  the  head  of  a  lion,  and  of  a  hawk  instead  of  a  cock. 
My  note  book  gives  me  the  following  abstract  (from  Tennison's  Ido* 
latry,  which  I  have  not  at  hand  for  reference)  of  the  obscure  and 
singular  worship  of  this  deity.*  *'  Abraxas  was,  according  to  the  Basili- 
deans,  a  visionary  sect,  which  flourished  in  the  second  century,  (taking 
their  name  from  BasUides  of  Alexandria,  their  founder,)  the  aacied 
name  of  the  author  of  the  Gyde  of  365  days,  expressed  in  tiie  value  of 
the  letters  composing  it  according  to  the  numeration  of  the  Greeks. 

a  1.  jS  S.  p  100.  a  1.  £  60.  a  1.  c  SOO  =  S65. 

It  was  the  8ynon3rm  of  Abracadabra,  a  Grod  worshipped  by  tiie 
Syrians,  the  same  who  is  expressed  by  the  emblem  of  a  year  (a  circle) 
with  the  letters  of  lus  name  triangularly  disposed  within  it."  It  was 
essentially  a  Solar  or  Mithraic  system  of  worship. 

The  learned  and  acute  Bayer,  in  his  illustration  of  the  Ebermayer  gems, 
observes  of  the  Basilideans,  that  they  and  others  who  inclined  to  then- 
doctrine,  pretended  to  inscribe  the  planetary  emblems,  and  tiieir  powers 
on  gems  and  metals.  "  Basidiliani,  aliique  eorum  sectatores,  confidunt 
se  programmata  siderum,  et  eorum  vires  gemmis  et  metaUis  inaculpere 
posse."  (Gkmmarum  Thesaurus,  p.  210.  cap.  432).  This  statement 
he  supports  by  numerous  authorities.  Now  if  we  have  before  ua  in 
Lieut.  Cunningham's  plate,  both  a  gem  and  a  coin  inscribed,  as  I  am 
prepared  to  shew  they  are,  with  emblems  of  the  solar  power  and  in. 
fluence,  (confirming  lieut.  Cunningham's  sound  suggestion  as  to  the 

*  The  original  authoritiet  regarding  this  seet  are,  Tertullian,  "  De  Rttacriptioni* 
bus,"  Hieronymnf,  Auguttin,  and  Irennus. 
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cbancter  of  the  himuai  figures  on  the  levene  of  the  com,)  bare  we  not 
dacweied  a  mng^nlar  due  to  the  religiouB  oinnioDs  of  thoee  in  whoee 
time  they  were  executed,  and  what  is  more  valuable,  have  we  not  ob- 
tuied  coQaterBl  evidence  as  to  the  era  of  the  recently  known  Telephus 
Eoergetes? 

The  erodite  commentaries  of  Bayer,  upon  each  of  the  gems  above 
iQnded  to,  run  to  too  great  a  length,  and  touch  upon  too  many  details  to 
leader  it  necessary  for  my  present  enquiry  that  I  should  extract  the 
liiQle  of  them.  As  my  object  is  to  shew  the  solar  character  of  the 
cmUem  of  Abraxas,  and  its  identity  with  the  figures  on  the  coin  and 
gen  be&xe  us,  I  will  extract  his  description  of,  and  his  notes  upon,  the 
gem.  No.  438  of  the  Ebermayer  collection,  (Gem.  Thes.  p.  215),  in 
vliich  tiie  solar  attributes  axe  described  almost  as  we  find  them  in  Mr. 
iVegear^s  gem* 

**  Mmatnim  capite  galli,  trunoo  corporis  humane,  pedibus  in  serpen- 
tei  duos  deainentibus  qui  se  reflectunt,  scutum  habeus  una  manu,  sig- 

■itam  literia  lAQ,  altera  flagellum,  virtutem  habere  creditum  est 
contra  inimioos,  gestantemque  reddere  victorem ;  ad  venena  valere  et 
anguinem  stringere ;  uti  apud  Gommillum  Leonardem,  legimus» 

Gallum  lipov  iikiov  opvtOa  esse,  et  mentiore  solis  ortum,  testatus 
hnamius,  lib.  v.,  et  Flutarchus,  de  Pythiae  oraculis. 

Scunrx  et  vlaobllum  significat,  Abraxam  suos  credulos  defensurum 
erne,  et  scuto  protecturum  et  adversantes  flagello  castigaturum ;  et 
ideo  ille  pectus  thorace  tectum. 

Pedes  Anguinos,  Macarius  refert  ad  ortum  indicandum ;  quia  nempe 
Ifitfaras  sicut  et  Erictithonius,  vel  in  lapide,  vel  in  terra,  de  solo  aestu 
fibidinis  sunt  generata.  Gigantes  etiam  serpentipedes  fingebantur  a 
veteribus,  at  diis  insultantium  miserabilem  insolentiam  deriderent. 
Couf.  Macrobius.  lib.  i.  Saturn  apud  Chifletium  in  Abraxa  Proteo,  p.  38." 

With  the  exception  of  the  letters  lAQ,  ^^  l^^e  in  our  gem  the 
OQirespoadent  emblems  with  those  occurring  in  the  one  above  described, 
«nd  I  have  extracted  Bayer's  annotations  on  these  ordinary  attributes, 
^Msnae  given  at  length  with  the  gem  No.  439 :  our  gem  has,  however, 
coe  extraordinary  additional  symbol,  imperfectly  given  in  the  lithograph, 
bat  perfect  in  the  impression  of  the  gem  now  before  me,  taken  from  a 
htfeer  of  Mr.  Tregear's ;  viz.  the  stag's  horns  on  the  head  of  the  cock. 
Oor  gem  is  in  hct  a  facsimile,  so  far  as  figure  is  concerned  of  No.  443, 
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in  the  Ebermayer  cabinet,  witb  the  differenoe,  that  the  head  ci  Afaiazas 
in  oun  ia  turned  to  the  right  instead  of  the  left.  Bayer,  and  odier 
annotatorst  most  justly  see  in  this  extraordinary  symbol  another  aolar 
allusion,  as  if  the  Basilideans  laboured  to  crowd  every  possible  Mithzak 
emblem  into  their  type  of  Abraxas.  "  Ramos  oervi  appositos  CbifletiiiB 
non  male  censet,  ut  solis  symbols  omnia  in  unum  cogerent  Basilidiani. 
Cervus  enim  yivacissimum  in  primis  animal;  obid  soli,  Titse  principia 
excitant!,  sacrum."  (Qem.  Thes.  p.  220.) 

lAQ  were  with  the  Basilideans  the  letters  expressing  the  Suprcme 
Being,*  resident  in  the  highest  heaven.  The  indistinct  head  in  the  coin 
leaves  us  in  doubt,  as  to  the  exact  character  oi  this  part  of  the.figuit; 
it  is  enough  to  know  that  the  hawk,  the  cock,  and  the  lion  are  equally 
employed  as  Mithraic  emblems  in  the  compound  form  of  Abraxas,  die 
lord  of  the  Solar  Cycle,  as  shewn  in  instances  already  noted,  and  that  it 
is  immaterial  as  to  the  general  meaning  of  the  figure,  which  of  these  be 
employed  to  complete  the  mystical  shape.  Now  this  alternative  use  of 
common  symbols  being  ascertained,  and  the  figures  on  the  reverse  oC 
the  coin  having  a  directly  Mithraic  character,  I  should  be  inclined  to  con- 
sider the. form  on  the  obverse  as  not  the  less  Basilidean,  because  of  ^ 
(apparently)  human  head  which  surmounts  it.  Bayer  applies  the  term 
"  Abraxea  Mithriaca,"  to  one  of  the  Abraxead  gems,  (No.  438),  which 
he  describes,  and  such  I  conceive  to  be  the  symbolic  eflSlgy  on  the  coin. 
The  "snaky  legs^*  axe  the  constant  attribute  of  Abraxas;  the  human 
head  would  not  be  inappropriate  to  the  lord  of  the  Cycle  of  365 
years  in  his  directly  Solar,  or  Mithraic  character.  The  shield  and 
scourge  are  not  less  emblematical  of  the  solarf  disk,  (the  "  c/jpem 
solis"  of  Ovid)  and  of  ApoUo  Auriga,  than  of  the  minatory  and  protec- 
tive  power  of  Abraxas,  a  Mithraic  form  of  the  Deity ;  while  the 
serpent  is  as  observed  in  the  above  extract,  directly  referable  to  the 
generative  power  of  the  great  luminary.  Nothing  is  more  natural  than 
that  the  latter  Grecian  potentates  of  Western  Asia,  surrounded  by 
the  professors  of  a  Mithraic  belief,  should  have  in  part  admitted  the 

•  ««  Deum  Moiit  appeUatum  lAQ  unde  vox  Jam,**  Diodonis  SiaUus,  BiU. 
Hist.  lib.  i. 

t  *'  Corpus  Solare  seu  discus  solis  in  Libro  PharkQj,  vocatur  sLwMiyuM  ^  ®-  ^^^ 
Mpra, sou  Clifpeuf  mger;  idque  propter  rotundam  formam."  (Hyde's  Hist  R^- 
gionis  Veterum  Penanim,  cap.  iy.)  This  invests  still  more  closely  Abraxas  with 
a  Mitbraic  character.  ifi 
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Buiiliiifun  doctrines,  or  a  modification  of  them ;  and  one  is  perhaps  the 
ksB  smprised  to  find  Telephus*  the  beneficent,  acknowledging  in  the 
gcoeretiTe  and  preservative  influence  of  the  sun,  a  principle  of  good, 
iriuch  his  name  would  lead  us  to  condnde,  he  in  particular  professed 
the  practice  ci.*    That  a  general  tendency  to  acknowledge  the  Mi- 

*  I  do  not  like  to  leave  thii  aabject  without  a  few  words  regarding  the  Iiucriptioiis 
on  the  Baiilidean  gems  in  the  Ebermayer  collection.  Mr.  Tregear's  Basilidean  seal 
ii  destitute  of  letters,  but  others  may  be  discovered  bearing  characters,  and  to  facilitate 
ioitstigalioii,  I  will,  as  Bayer's  Thesaurus  is  excesnvaly  rare,  copy  in  this  place 'the 
tfifiient  words  found  on  the  gems  figured  in  his  book.  I  should  premise,  that  all  the 
sords  are  written  **  Uteris  inversis"  or  from  right  to  left,  which  will  prove  a  key  to 
filBrs  dieeovery,  should  we  be  fortunate  enough  to  recover  further  specimen  of  these 
■leresting  relics. 

Embennayer  Gems,  No.  437.    Abraxas;    on  the  reverse,     i    AH033AX 

:AHIAq030?n  :   AHANANA  :    AHA<pA?  :   AHHYO 
:  AHA^SAI  :  AHAXIM. 

These  names  are  placed  in  the  gem  one  above  the  other,  beginning  from  the  right, 
being  the  names  of  the  seven  angels,  Michael,  Oabriet,  Uriel,  Raphael,  Ananiel, 
Fnmriei,  and  CSIoftfoef,  of  whom,  or  of  their  synomins  in  the  etherial  world,  *<the 
naOen  of  the  seven  stars."  Bayer  gives  in  the  following  abstract  the  Basilidean  creed: — 

"  In  nominibus  quidem  angelirum,  quos  Trithepines  intelligentio  vocat  in  trae- 
M»  de  Septem  Secvndeis,  non  eonveniunt  annotante  discrimen  laudatissimo  Jul. 
BiiCHsiT,  N.  39.  p.  48-49 :  quod  minim  nemini  videbitur ;  siquidem  nee  Satumilo 
cam  Basilide  condiscipulo  conveniebat,  qui  apud  Epiphanium  hssresi  TH,  angelos, 
agebst,  a  snperiori  virtute  descibisses  ex  quibus  septem  mundum,  et  quas  in  mundo, 
nst  oomprehenia,  oondiderunt,  ejusque  mnndi  suam  quemque  angelum  partem  divi- 
MM  sortitom,  GsmmI  orbem  Batumi ;  Sachreel,  Jovis ;  Samuel,  Maztis ;  Michael, 
SoUs;  Ananeel,  Veneris;  Raphael,  Mercurii;  Luna,  itidem,  Michael"  (p.  219.) 

Ebr.  Gems,  No.  438.  Abraxas,  the  scourge,  and  shield  in  the  right  hand,  his  left 
•a  the  head  of  a  man,  kneeling,  and  naked ;  below  him  the  sacred  name  written 

9AI ;  behind  the  kneeling  figure   E  AA3AS AI,     of  which  Bayer  makes 

CABAQ©  ©EOS*  on  the  reverse  a  lion,  (Mithraic  emblem  of  the  sun,)  a 
ocseeat,  and  set  en  stars. 
Eber.  Gem.  No.  439.    Abraxas :  on  his  shield  A      \'-o^  the  reverse. 

<D 
lAaN :  OHOTN :  O^OA^AU) :  U)IA?A :  AAAT. 

These  words  are  placed  one  above  the  other  beginning  from  the  right,  the  dots  be- 
tveen  them  merely  mark  the  termination  of  a  line.  Bayer  calls  them  Egyptian,  and 
translates,  **  tummo  marti  omnia  mncenti" 

Eber.  Gems,  No.  440.    Abraxas :  about  him  the  letters  NO  E  4^0  on  the  reverse 

ADAZy    an  abridged  form  perhaps  of  Abraxas. 

Eber.  Gems,  No.  441.  Abraxas:  above  him,  (but  inversed,)  the  words  lOYIOY 
QIOYNY  YOOYQ  QNIO Y,  which  Bayer  translates  "  Domini f or Utudo 
«<nw,"  below  him  lAQAHAc  (inversed)  translated  "  Angelus  Domini." 

V 
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thnuc  AbiHzaa  did  prevail  among  tbe  contempontriea  of  Telephus  ii 
sufficiently  shown  by  the  occurrence  on  a  coin  of  Hippostr&tua,  as  noted 
by  Lieut.  Cunningham,  of  a  figure  having  the  moat  striking  of  the 
Abraxead  attribntei  ;  1  am  the  more  inclined  therefore  to  believe  that  the 
iresent  diacovery  will  to  further  iUustratioa  of  the  presence  of  a 
Basilidean  worship,  the  types  of  which  have  bitiiota 
been  inexplicable  on  the  coins  which  present  them. 

Another,  and  a  very  curious  instance  of  analogy  between 
the  usage  and  superstitions  of  the  ancient  inhabitants  of 
Kborassan  and  the  classic  nations  of  Europe,  is  exhibited 
in  the  annexed  plate.  The  figure  No.  1,  ia  a  magnified 
diawing  of  the  gem,  (No.  2,)  placed  below  it.  It  is  one 
of  a  set  of  impresuons  sent  to  me  by  the  late  Edwaid 
Goaolly,  who  was  killed  in  action  in  the  KohisCan  near 
Kabul.  The  drawing  u  fitithfulty  copied  from  his  own, 
which  is  accompanied  by  these  remarks : — 

"  As  the  original  of  this  is  very  small,  a  drawing  on  a 
larger  scale  is  forwarded  of  the  Inacriptioa.  We  caniMt 
t«U  whether  it  be  Syiiac,  or  what ;  the  letters  seem  to  be 
—  (iDe^ble)  and  to  bear  no  resemblance  to  Fehlevi. 
The  unavoidable  scantiness  of  our  marching  libraries 
must  serve,"  he  observes  further  on,  "as  excuse  for 
these  meagre,  and  unimportant  notes." 

I  was  discouraged  from  publishing  a  plate  of  the 
impressions  of  the  gems  which  accompanied  the  above, 
from  an  idea  that  these  would  prove  of  little  interest, 
from  the  impoaaihillty  in  most  instances  of  drawing  more 
than  conjectural  infeiences  from  their  subjects.    Looking 


JJ 


ElieT.  Gems,  No.  443.  Abraiw:  k  fif^re  of  Mui  apon  his  hudj  lAQ 
him  i  OD  Uie  reverae  lAO  ABPAXA2,  inverted. 

Eber.  Gem.  No.  443.  Abraxu ;  widi  llie  ulditioii  of  ilag"'  -homi,  of  which 
give*  >  mIbt  alluiioD  to  UTeii  stan  beloir  lum:  lAQ  ""  theibieldi  rhe  wi 

(m..,»l)  PAIN  XIOIOIOX  .b«..hi«.  0) 

Eber.  Gem,  So.  444.  Abnuu :  lion-headed  with  t  (irard  in  place  of  the  KOnq 

..  tk. !...«  ti,.  wort  riFANTOPHKTA,  (m«"»i)  tmiuM,  ■•> 

tudmi*  marlia,  et  gigamtiia," 

Other  Builidean  emblemi  occur  on  genu  in  Ihii  coUectioD,  butunne  but  Ibov 
AbraiM.  Should  gems  be  (bund  of  ■  liniUr  character  id  CeDtr«l  Aiit,  thew  hi 
maj  lead  la  their  idenlification. 
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It  diem,  however,  as  I  oflben  did,  in  the  hope  of  chancing  upon  some  plan- 
■Ue  theory  regarding  them,  I  remembered  to  have  obseryed  id  a  small 
ilfaiBtnted  edition  of  THrgil,  (Knq>ton,  and  Sandby,  London,  1750, 
2  toIs.  dnod.),  which  is  I  believe  rare,  the  representation  of  a  gem,  hav- 
ing a  subject  almost  simflar  to  that  of  GonoUy's,  a  hand  holding  an  ear. 
On  refening  to  the  book,  I  found  the  gem  I  was  in  search  of,  Fl.  VII. 
VqL  L,  tlie  original  being  in  the  Florentine  Museum.*  The  only  very 
Bttiked  difference  observable  between  the  gems  is  that  the  Oriental  artist 
kw  added  to  the  lobe  of  the  ear,  what  is  apparently  intended  for  a 
BttSEve  ornament ;  the  relative  position  of  the  hands  in  the  two  gems 
mies  slightly,  but  there  can  be  no  doubt  that  the  sentiment  is  identical. 
Ihe  meaning  of  the  sign  cannot  be  better  given  than  by  extracting 
Faber's  Notes  upon  it,  (Fahri  Thesaurus,  in  voc.  Auris.J 

Aurem  veUere :  tXitMtVU  tVlML^UtU  iDAmni  O.  avertir  re- 
prmnder,     Virg.  ed  6.3. 

"  — ^— ^— —  Cynthius  aurem 
Vellit  &  admonuit ;" 
Sea,  4  de  Benef.  2%.  "  Aurem  nuhi  pervellem,"  i(|^  iDill  in(r0 
lUltf  f  HM  Ol^t?  Hk^ttiAtVi  G.  Je  m^n  souviendrai  en  terns  et 
BoDL  IVactom  ab  attestantibus  qui  attestanti  imam  auricuhun  tange- 
Wnt,  cum  hoc  verbo,  "  Memento."  Propterea  quod  auris  memoria 
aaa  sit,  ut  ad  Yiig,  1.  c.  Servius  annotat.  PUn.  1 1. 45  "  Est  in  aure  ima 
■onorie  locus  quem  tangentes  attestantur."  Ac  vidisse  se  Muretus 
1  Var.  Sect.  12.  5,  testatur  veteres  nummos  aereos,  in  quibus  viri  duo 
■acolpti  erant,  quorum  unus  alteri  aurem  vellebat;  in  orbem  autem 

wiptom  er»t.    MNHMONEYE.— «'  (Fab.  Thes.  vol.  i.  p.  281.)" 

It  is  indeed  a  curious  fact  to  find  a  symbol,  which  Virgil  alludes  to  and 

Kny  ezplalos,  represented  on  a  gem  found  in  Khorassan,  and  that  with 

t  <fegree  of  graphic  fidelity  not  unequal  to  what  is  displayed  in  one  of 

tibe  precious  relics  of  the  Florentine  Museum,  yet  illustrated  by  the 

I  illegible  characters  of  an  unknown   language!  The  most  interesting 

I  poiat  is  of  course  the  occurrence  of  these  characters  in  conjunction  with 

I I  sign  to  which  the  word  they  form  must  have  distinct  explanatory  refer- 
ence, and  but  one  of  two  inferences  can  be  drawn ;  either  that  the  word 

MNHMONEYE  occurs  written  in  these  characters  on  the  gem,  or 

*   Tbe  note  in  the  work  I  cite  from  is,  "  Gemma  ex  Museo  FhrenL  Tom,  2. 
Tkb.12.mqua  mamts  am  em  imam  veilenSf  Spect  eel.  6.  w.^** 
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that  a  corresponding  admonition  to  connect  thifl  symbol  with  the  memoicy 
of  a  duty,  or  of  an  obligation,  is  conveyed  by  them  in  the  language, 
whatever  it  was,  of  which  they  were  the  vehicle.  My  readers  wOl 
observe,  that  I  have  not  given  these  letters  in  the  plate  of  the  gem  in  its 
natural  size,  and  I  much  regret  my  inability  to  do  so;  it  is  owing  partly 
to  the  lithographer's  haviog  failed  to  copy  them  with  exactness,  and 
partly  to  the  annoying  fact,  that  none  of  the  four  impressions  which 
I  have  of  the  gem,  contains  the  whole  inscription  in  perfection.  Hie 
gem,  like  many  of  those  found  in  Khorassan  and  Afghanistan,  ia  cut 
on  a  convex  surface,  which  enhances  the  difficulty  of  distinguishing 
any  marginal  impressions,  and  the  wax  on  which  poor  GonoUy  has  taken' 
it  off,  is  invariably  of  the  worst  description.  Thus  it  is  only  by  taking 
the  characters  piecemeal  from  the  several  impressions,  that  I  can  verify 
the  reading  given  on  the  enlarged  drawing  of  the  original.  The  letters 
are  not  dissimilar  to  those  found  on  other  gems  frx>m  Afghaniatan, 
impressions  of  which  are  in  my  possession,  and  the  most  remarkable  of 
which  are  of  a  decidedly  Mithraic  diaracter. 

It  is  idle  almost  to  hazard  conjecture,  as  to  the  language  \diich  was 
expressed  in  these  letters.  A  sort  of  affinity  may  be  perhaps  discovered 
between  the  Syriao  character  and  this,  but  in  the  present  stage  of  our 
ignorance,  nothing  can  be  advanced  on  the  subject  beyond  the  vaguest 
conjecture.  We  have  established,  however,  that  the  language,  what* 
ever  it  was,  either  allowed  of  the  adoption  of  Ghneek  words  into  it,  which 
were  expressed  in  its  peculiar  character ;  or  that,  adoptiug  Qreek  habits 
and  superstitions,  those  who  spoke  this  language  translated  into  their 
own  tongue  the  apothegms  or  admonitory  expressions,  which  accom- 
panied particular  symbols  in  vogue  among  a  Ghrecian,  or  Grecised 
people.  Should  circumstances  admit  of  further  research,  this  due  to 
possible  discovery  will  be  valuable.  In  the  mean  time,  not  even  the 
most  ingenious  and  acute  could,  I  fear,  derive  definite  condusiona  frxim 
the  meagre  facts  before  us.  We  have,  however,  seen  a  ChampoUion 
unravel  the  mysteries  of  ^Egyptian  hieroghjrphies ;  a  Prinsep  decjrpher 
by  a  comparative  process  of,  at  first,  apparently  hopdess  difficulty,  the 
unknown  characters  of  more  than  one  unspoken  language ;  a  Rawlinsoa 
verify  the  accounts  of  the  Father  of  History,  by  his  reading  of  the 
cuneiform  records  of  PersepoUs :  hence  therefore  I  confidently  believe 
that,  should  further  material  for  the  comparison  on  a  scale  suffidently 
extensive  be  discovered  in  this  unknown  character,  the  elucidation  of 
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many  hiBtorical  diflicultiefl  by  the  asoertainmeiit  of  the  value  of  the 
letten,  and  the  oonaequent  determination  of  the  language  they  express- 
ed, is  Tery  possible,  and  is  very  much  more  than  probable. 

My  own  task  is  acoompliriied,  if  by  the  brief  remarks  above  made, 
and  by  the  curious  analogies  brought  forward,  I  shall  have  succeeded  in 
awakening  the  attention  of  competent  enquirers  to  the  subject.  Few, 
it  is  true,  have  opportunities  in  this  country  of  devoting  time  to  the  study 
cf  such  subjects.  Many  though  have  .the  means  of  forming  collec- 
tioos,  which  however  indiscriminately  made,  will  furnish  the  material  and 
the  means  for  enquiry.  I  sincerely  trust,  that  no  man  able  to  appre- 
ciate the  importance  of  such  an  investigation,  and  more  particularly, 
that  no  member  of  tiie  Asiatic  Society,  will  fail  to  avail  himself  of  every 
oecttdoD  to  fiuther  it.  p^ 


Obeervaiions  an  the  Genus  Spathium,    By  M.  P.  Euobworth,  Esq. 

Happening  to  meet  with  two  species  of  Aponogeton  (Rozb.)  in  this 
neighbourhood,  I  compared  them  with  the  generic  character  of  Spa- 
thiun  in  Endlicher's  Genera  Plantarum,  to  which  they  are  referable.  I 
observed  that  he  describes  the  embryo  as  unknown,  and  therefore,  espe- 
daDy  directed  my  attention  to  that  point.  By  Endlicher,  the  genus 
is  referred  to  Saururese,  I  am  therefore  not  a  little  surprised  on  examin- 
ing the  S.  undulatum,  to  find  it  distinctly  monocotyledonous,  with  a 
large  fleshy  cotyledon  embracing  a  plumule  of  unusual  size  and  deve- 
lopment. On  examining  the  seed  of  S.  monastachys,  however,  I  found 
a  very  diffSBrent  structure,  a  homogeneous  mass,  in  which  I  could  find 
no  trace  of  an  embryo ;  but  on  causing  the  seeds  to  germinate,*  which 
they  do  fireely  in  water  kept  in  a  cup,  I  discovered  that  this  homogeneous 
mass  is  in  reality  the  cotyledon  and  the  plumule,  which  after  an  interval 
of  some  days  developes  itself  through  a  slit  at  the  base  of  the  horn- 
shaped  cotyledon. 

The  Sp.  undulatum  likewise  germinated  readily.  The  only  other 
point  to  be  noticed  now,  is,  whether  these  two  plants  are  referable  to 
one  and  the  same  genus,  while  so  marked  a  difference  exists  in  the 
embryo.  The  one  with  the  plumule  of  unusual  size,  (equalled  only 
by  the  developement  of  that  part  in  Nelumbium,)  and  the  foliaceous  coty- 
ledon— the  other  with  its  plumule  invisible  even  at  the  commencement 

*  1  owe  thit  experiment  to  Dr.  Falconer's  kindness. 
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of  genninatioii,  and  its  solid  cotyledon— while  there  are  the  minor 
differences  of  the  relvaceous  foUage  and  caducous  bracts  of  the  Iot- 
mer,  as  contrasted  with  the  herbaceous  foliage  and  persistent  bracts  of 
the  latter*  There  is,  moreover,  a  slight  difference  in  the  pollen  of 
the  two  plants,  that  of  the  former  being  exactly  and  acutely  elliptic, 
and  assuming  a  globular  form  under  the  influence  of  acid  or  iodine ;  that 
of  the  latter  gibbously  ovoid,  and  not  influenced  in  the  same  mnnnAr  by 
the  iodine  solution  or  acid. 

From  the  description  of  Aponogeton  pusillum  in  Roxburgh's  F.  I. 
and  the  section  of  the  fruit  of  A.  echinetum,  in  his  Cor.  Fknts,  t.  81, 
I  should  judge  that  they  would  have  the  same  characteristics  as  the  A 
undulatum.  They  may  perhaps  be  found  to  be  intermediate,  in  which 
case  the  two  species  I  have  examined  may  be  fEurly  considered  as  the 
extremes  of  a  single  genus.  From  the  general  habit,  and  the  position  of 
the  bracts  of  Endlicher  resembling  that  of  half  a  floral  envelope,  for 
which  reason  I  term  them  sepals  in  the  description,  the  place  of  this 
genus  would  appear  to  be  next  to  Potamogeton  among  the  Naides. 

I  have  subjoined  an  amended  generic  character,  and  fuller  descrip- 
tions of  the  two  species  I  have  examined. 


Spathium  Loureiro.     Endlich.  Gen.  1826,  p.  267. 

Moris  hermaphroditi,  in  spadice  cylindraceo  pedunculato  spathA  mo- 
nophyM  caducft  cincto  spiraliter  dispositi  sessiles.  Sepala  duo  peta- 
loidea  sub-opposita.  Stamina  sex,  h3rpogyn8B  ;  fikmenta  libera  subolata 
patentia  persistentia,  antherae  bilocularis  lateraliter  dehiscentes. 

Ovaria  tria  (vel.  4  ?)  rostris  erectis,  stigmate  apicale,  minutum  ob- 
iiquum  ;  ovula  basi  affixa  2-6,  ascendentiae.  Folliculse  3  (4  ?)  intrar- 
sum  dehiscentes,  1-3  spermse,  semina  erecta  ovata;  test&  duplici,  ex- 
teriore  herbacea,  interiore  membrancea,  vel  evanidA.  Embryo  exalbu- 
minosus  macropodus,  erectos,  ascendens,  anatropus  cotyledine  magno, 
vario,  plumulU  vaiift. 

Sp.  monostachys.  Foliis  petiolatis  lineaii,  oblongis  basi  subcordads 
emersis  herbaoeis.  Floribus  in  spadice  dense  confertis  sepaUs  persiA- 
tentibus. 

Rhizoma  tuberosum  radicibus  crassis  filamentosis  ad  apium  rhizo- 
matis.  Folia  petiolata,  petiolis  subtrigoms  basi  membranaceis  interioria 
amplectentibus,  folia  lineari,  obliquus  obtrusis,  basi  subcordatis,  vel  junio- 
ribus  cuneatis,  5  nerviis,  venis  transversalibus. 
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Spadioe  pedunculato,  pedunculo  cylindrico,  involucro  herbaceo  cadu- 
dsBono ;  Floris  deiis^  spiraliter  dispositi  sepalis,  junioribus  sub-imbricatis, 
ooernliu  basi  oblique  cuneati  apice  subcordato  ovatis.  Stam.  6,  fila- 
offltis  oraasis  bractaeis  sub-longioribna  anthene  cenilse  sub-quadrata  bi- 
bcnhri.  lateraliter  dehiscentes,  polline  gibbi  eUipsoidoeo  lutieo.  Ovaria 
encta-keria  3-6  spermis,  semina  2-4  (2-3  abortientibus,)  erectis  ovatis, 
8  coetatis.  Testa  exterior  herbacea  viridi  hcsA  facile  separabili.  In- 
tetior  ad  embryonem  arete  adpressa  brunnea  leviter  striata,  imo  latent 
nphe  irridi,  cbalaza  magna  viridi.*  Cotyledon  germinans  elongatur 
in  coma,  plumata  diutius  basi  lateraliter  fisso  evolvitur,  folio  elliptico, 
cotyledon  solidum,  album,  plumule  basilare  minimum. 

Sp.  undulatum.  FoHis  brevi  petiolatLs  lineari  oblongis,  basi  cuneatis, 
abmersis  ulvacds.  FloribuB  in  spadioe  post  anthesin  elongato  sejunc- 
tis.    Sepelis  caducissimis. 

Rhizoma  tuberosa,  radidbus  crassis  paucis  filamentosis  ad  apicem. 

Fofiis  plurimis  radicalibus  petiolatis,  lanceolatis,  undulatis  a  limbo  in 
pedolimn  decurrente  nervo  medio  crasso,  lateraHbus,  2-4  paralleles  nervis 
tnnsTersalibus.     limbo  plenimque  petiolo  longiore  vematione  involuti. 

Floiiis  numerosi  in  spadic^  elongato  dispositis  ;  primo  confertis,  ra- 
diides  elongatft  sparsis  pedunculo  longissimo  emersi.  Spatha  acuta 
tnte  anthesin  decidua.  Sepalis  2,  sub-spathulatiB  basi  quasi  unguiculatis 
cokvatis  (lacteo-albis)  caducissimis,  ad  stamina  2  lateralia  oppositis. 

Stamine  6.  filamentis  erectis  divaricatis  camosis  persistentibus.  An- 
tbeia  Inloba  lateraliter  dehiscente  decidua  e  flavo  ccerulescente.  Polline 
hteo  acute  elliptico  (in  iodino  vel  addo  globosa.) 

PistQle  3.  ovario  superiore  libero,  stigmat  terminal.  Fractus  2,  carpillis 
3  foDicnlaribus  basi  subinerveis  demum  divaricatis  sistuis. 

FoDictda  disperma,  seminibus  erectis  umbilico  brun.  Testa  laevi,  sim- 
plex ;  vel  membrum  exterior  tenuissima  vix  discreta.  Raphe  et  chalazd 
iKxi  oeniabibilibtts. 

Embryo  erectus  macropodus.  Cotyledone  maximo  concavo  camoso 
plmnolam  amplutente.  Plumula  (in  semine  etiam)  maxima  bifolia,  fo- 
liis  inxqualibus  margine  involutis. 

*  Roxburgh  describes  the  rachis  as  wood.  I  have  not  seen  this  appearance  in  any 
•pccimen  I  have  met  with. 

A^ote.—Roxburgh  describes  the  flowers  as  in  monastachy,  but  there  is  considerable 
^Uffereoce  between  my  two  species,  peihaps  this  may  not  be  his  Undulatum,  but  other- 
wise it  fully  answers  his  description. 
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References  to  the  Plates  of  SpatMum  Momostackifs. 

a.  A  single  flower,  seen  sideways. 

b.  Ditto  from  below  or  front,  shewing  the  two  bracts  in  sitiu 

c.  Stamen. 

d.  A  bract. 

e.  Imaginary  section,  shewing  situation  of  parts  of  flower. 
/.  Flower  after  inflorescence  and  capsules  nearly  ripe,  wit) 

tent  bracts  and  stamens.  I 

g  and  g.  Another  more  magnified,  and  resting  on  the  side.  } 
A.  Section  of  ditto,  shewing  its  two  cells  placed  back 
t  and  t.  I.  Pollen,  gibbous  at  one  side,  much  magnified 

j.  globose  under  the  influence  of  iodine.  t 

k.  FiBtjl,  with  small  oblique  terminal  stigma.  I 

/.  Ditto,  section  shewing  ovaries  in  situ*  i 

m.  m.  Capsules. 
II.  Section  of  ditto. 
0.  Seed. 

p.  Ditto  magnified,  shewing  the  ribs  of  the  outer-coat. 
q.  Ditto,  outer-coat  taken  ofi;  shewing  the  raph^  and  dj 

various  veins.  « 

r.  Embryo,  all  the  coats  taken  off.  t 

s.  Second  coat  taken  off,  striated,  dark  brown,  chalaza  grof 

verse. 
t.  Section  of  seed,  shewing  the  eight  ribs  of  outer-coat, 
tt.  Embryo  section. 
V,  Seed,  longitudinal  section. 

11^.  Germinating  seed.  , 

X.  Lon^tudinal  section  of  ditto.  ! 

a.  Ditto  further  advanced. 

y.  I.  Plumula,  extracted  from  a — II.  Flumula  in  seed  befoiA 
nation.  ' 

■ 

r.    y.  More  magnified. 

p  ^  6.  Progressive  states  of  germinating  seed.  s 

t  Part  of  leaf  magnified.  ■ 


1 

■ 

I 

■ 

i 


1 


148 


1 


I 
I 


1M2.] 

P- 

/tie  Rite  a^-.d 

m 

fall  of  lie  Tide,  Src.                 149 

UfillrJ    1 

0mmm 

i 

:     :  :     i* 

*  '     'z 

Z    Z3)    zz 

Zm     ZoiZ* 

is;  :  ;&^  « 

'z     '  "zz   w 

zz     ZioZZ     z 

w 

«     «-     «ra 

.,^     ««,r-oo 

1 

i 

-l>i8«H 

a  -=  23 

22    23SS 

o=    loeooo    " 

■oma 

S  "S   ss 

*3    S-"SS 

■"S    S!8  =  S    S 

■l<t8i»H 

n    =—    Ota 
-    -2    -« 

wo      Uje*!»-B- 

»»     r.ild09>'    o 

■sraii 

55   SS    °= 

as  sss" 

»K  S-"S3  a 

:     :  :   ^  : 

Zco     ZZ»M 

N.N.W 
N.    .... 

N.   ... 

hi 

■9    et<o     ooi 

n«     A<er>» 

ten     — jsdoo     <o 

1 
% 

4-     mer.     -o 

0«      0»3r- 

P.3       03-B-<0       00 

2::    22=2    2 

=    3=-    =■* 

«.„    22-2 

Sl8    8-"£S    S 

«—     ei»'Oa5     r. 

J 

nqftoH 

=    "=>    =«■ 

men    ii>»an* 

-"    --"2    =• 

> 

■•tail 

S^'  "SS^S 

!S3     °S°°     « 
^00     0.0.-2     - 

' 

S 

-  -J 

22    222::    2 

I 


ii.  r 


I 


Regielet 

1 

0/  <A#  Rite  and  Fall  of  the  Tide          [No.  122. 

wmm 

1 

zz     •aiscaizz'zz    \ 
z   z   z    z   z   z   z'zz'z    z   z  z 

s 
i 

H 

o    —    ~    —    «    —     o<~i-.-«     o     e<    « 

C<       re       ■»       .»      CO       p.       OOlEf^cO       A       4      N 

1 

s 

T|8pH 

2    2    re    2    3    3    2222    2    2    EJ 

■oraij. 

ffi  ■"  g  a  -  s  ss^ss  =•  S  = 

5 
J 

nqapH 

O     (C     a     «     a     ID     — cOMO     us     o    n 

■aui!! 

=    S    S    ■"    3   g    ^JSS^    gi    £   S 

i 

* 

N 

N.N.  E. 

N.  E. 

N.E. 

N 

3 

N.N.E. 
N.N.E. 
N.N.  E. 
N.N.E. 

8 

S 

s 

i 

M 

M     M     re     fl.     «     «.     r~anoor.     o     ■•    m 

1 

-iqSiaH 

e.    ^    SB    -J-    01    4J    o«=to     00     re    a 
3    2    2    2    2    3    2££3    2    2    2 

■™!J, 

«    S    fi    S    g    S    =38*    9    2    3 
»    *    "    2    2    =    22-"    «    "    " 

1 
J 

iqIcoH 

o     =.    re    0.    re    «     na-o     e.     r,    o 

■»m,j. 

9   S   '   S   S   =   3S=S    S   =  S 

|- 

2  s  s  s  a  s  asas  s  s  s 

i  Prutn  of  Wala  ttUotd  tmd  Sinfi^rt. 


1  i 


i  -S I  «S|i  rs'll 


iV 


•l'.;-s- 


i 

Z 

:     HUH 
"     SBZS5 

E, 
N.N.E. 

cduzz 

f 

H 

■o     o««     ->-. 

..     00     a>     tor* 

1 
1 

.3 

1>|"!»H 

J, 

=    222    23 

-     «     o     «o. 
»     £     S     «• 

322" 

■™?J. 

~ 

S    ==2    S= 

S     °     3     S  = 

SS2S 

■WrttOUJ 

-)S»..H 

« 

2    """'    ""» 

-    o    «    2" 

"r^oomoj 

■•"IX 

iS 

2    =    38° 

r.     OD     m     mo 

3S£== 

1 

z 

»   'Z     S5    ' 

z   zzai   zz 

Z     Z     «     aim 

ZZaooi 

i 

1 

a 

H 

2 

=    «=2    =- 

<e     t«     CD     oic^ 

* 

1"         'raii 

" 

-    222    23 

=0     e»     »     -» 
3    12    £    22 

«=.o2 

9 

O      000>£      —2 

S    =    3    =3 

i 

T!8»H 

CO 

„     omra     am 

O      «.      0.      t~- 

t^aiBooi 

- 

»  ==s  a* 

S    3    8    =3 

8  =  33 

RegMer  of  the  Awe  and  Fall  of  Ike  Tide  [No.  13S. 


11 


IS'I 


^!.°i^ 


^i        it.kik-^- 


■"r8i»H 


^1 

is 

1 


s  "s  9i?  =s  a  =■    s  a  =  ss 


X  s-*  ss  °s  s  °     s  g  «  3S 


:  za  : :  i«^  :  a    ■«■.-■ 

g    az   zz    giz    Ma      ea    z   z    gia 


SS    2=    SS    =    «      a    =•    3    S= 


s  "8  »■"  s«  =  8    s  =  s  a; 


£s  ss  ss  s  a  .  IS  s  Si  s^ 


ta  PriMct 

i 
i 
1 

e^  ITb&i  /t/omj  aiuf  Singapore.                     153 

^rfi.i|ll|    i    iiiilfl 

1 

:  ^    ti.4     =     j     i     :^     :  :  ^«i^  :  :  : 

H 

H 

-"fm 

00     V     <eo>     a     .o     m     — —     ^o     c4r.~a>(DV 

2    5    S2    2    2    2    E2    22    222222 

■."!l 

llll-H 

»     o     O0»     o.     00     a>     or.     r^r.     f.t,o<n»o. 

■wni 

»   S   8=    S  18    =   SS   ^S   8=Si?*'= 

i 

Se     :     :  :     :  6^    fc  &^     :  :     iSS^  ;  :  : 
as     '     '  *     ■   «   as   sbss     ■  •     'aiz  i  •  " 

SE     as     KSE     SS     SE     2     SEZ     mn     :;EZZaiodZ 

hi 

I  «  f «  w  ,  ^  o«  «,,,  ZoI!*«« 

n 

T1».H 

2    2    22    2    2    "    23    23    322222 

■""Ii 

S   S   °g   S    =   S   S*   88  ^SS^^fl 

1 

T1*»H 

o.     o     20.     »     »     o     or.     »-.*     r.r.oo«« 

■wni 

O      —       »«       —       CT       «       Wfll        -*->       0«>t.000 

i 

=  =  -=!— =i=- 

Remitter  of  the  Rue  and  Fall  of  tke  Tide  (tto.  12 


y 


«3 
II 

I 


i 
1 

'  1  i  .-  '  '  ^   '*'=  '  ^  1    ■ 

z-  i  '  '  i  i  1.;^=^"-  s  4  ;  1 

i|||||li|"|s    SSi|||g|    "1 

1 

N.N.W. 

E 

N.E.  .. 

N.E.  .. 

N 

N.    ... 

E 

E 

N.N.E. 

N.N.W. 

N.N.W. 

N.N.W. 
8 

f 

H 

to     -B-n—     (ows«     —     oDmrao     — n 

1 

X 

■l^^T'H 

2    222    3S£££i232    23 

■•Wi 

=    gS=    S    S    ®    S    S    °    g    S    °8 

1 

J 

TI»!9H 

oi     iBooiE     r-t~«iio«ior~i..iinici 

■•rajx 

=     88="     SS     =     SS«gl8*2 

1 

:     ;  :  :     :     ■   &    e^   ^   B:'   &    St"     :"  : 
'     :  :  :     '     "   k    z   z   z    z   a     ;  ' 

Z     ncoD}     SB     Z     Z     K     as     Z     S5     SS     ZZ 

i 

i 

H 

i 

X 

■11»!»H 

12  6 

13  11 
13    4 

13  S 

14  2 

14  10 
.5    3 

15  7 

15    € 

14  10 

14    1 

13    7 
13  lU 

"niTx 

9  S=3  a^gs^ss^ss 

1 

1 

TiBl'H 

«    »^«    2«o»-^o„«. 

■awa 

«  a°s  8  =  ss'='ss  =  ss 

1 

;  IS5  sssassssS3 

1842.] 
I 


i 
1 

«  •/  (P.*.  libiul  ml  Si.g(^im.                 155 

fiiUiMji      1 

1 

z  BZSEK   a   z    ojas      k   z   k      z    z 

hi 

as    p" 

«       ««-«.       rt-»->=0             t-UJ-S             'V'* 

^ 

i 

ft 

i,»,.B 

^     o»«-     rt-*a.         «oo         or. 

f 

■""■X 

S    »S=g    SSSS      =28      »° 

to     w.n,~oi      D     —     w—         ei     «     ce         tj     ,0 

1 

J 

■„>,.„ 

«     noooiw     0     16     or.         o     M     00         N     r. 

■.mij, 

8   83=S   SS8S      =88      °° 

•    2="«     "-not-        «>ooa>        o- 

'     ■  ■  "z     •     ■   z  :       :     '     '       '   z 

m    mZZZ    to*    Z    Zai       m    Z    Z       Z    Z 

i 

i 

s 

^1 

I  nil  Izll   III   IZ 

i 

s 

1 

■'ISPH 

13    6 

13    3 
11  10 
11    6 
11    8 

13    3 

13    6 

13    I 

13  7 

14  0 
14    0 
13    8 

13    3 
13    9 

■»™!J, 

o     ooso    oooo        ago        3g 

■„J,.H 

O      -,.0«      WO.MO           «o«           -« 

-.mix 

o     oooo    oooo        88="        S8 
o,    o-2ra     ,    «    -or.        ^    CO    «        CO 

1 

s   .1-" 


Rtgitter  oftlu  Rite  Bad  FM  o/tht  TuU 


6 


^1 

<5  1. 


11 

il 
^1 


Iliill.r|illlli«i1^li' 
jiillli&iilllil^jilli  ■ 

1 

L 

I 
L 

C0!»32 

« 

BP-^iZo 

too 

ooetu 

m     o> 

=:S22 

•o 

2 

33=22 

S2 

2-" 

o     o 

«""2= 

2 

ooooo 

ss 

o«3 

a     o> 

2 

i!i"o« 

*■* 

e"°2 

(SCO  ID 

a     o 

ooso 

o 

^„0,g- 

=2 

»9S 

:   ft 
'  z 
z   z 

ft 

Z 

dwZZZ 

»sz 

ZZiS 

■i 

} 
s 

H 

oo     ra 

„-.I.<S 

" 

tfjiehoor. 

ow- 

1 

iqSwH 

■B       O 

2    2 

=  2E2 

m 

221:2:2 

«ra 

tone 

™!X 

iS    S 

K«0,2 

sssss 

2-'='"' 

s° 

«8= 

1 
J 

IHSIBH 

ot     o> 

onooco 

o 

goeo^'*"'* 

e.1- 

zz 

■«mi 

g  s 

sssa 

9 

=2 

I 

2    2 

S22S 

=i 

=  =!  =  = 

£s9i 

i 

ass 

1812.] 


ai  PriMce  of  Wales  Island  and  Si$igapcre, 


157 


w 
k 

0 

I 


1 


1>^ 

I 
s 


8  « 

5 

? 

I 

I 

% 


JO 


n 

4 


iiiiiiiiiiiiiiiii^ • 


I 

n 

■« 


I 


iiiiiiiiiiiiiiiiiils 


!|I§|||||||S|IISS§§|§ 

laSSSSaohSsSoZSSSSSS^S 


J 

i 
si 


t«4  *  t  :  s  i  :  :  SH 
1  :  t  :  ! 


« 

-•if 
J    »  J    •  J  ji  ^  J 

§22§|||| 


«o 


K^Q 


: 


•       •       a       • 


«     ■ 

as  as 


•      •       • 


SBt4(4'asKas2E4sB>*asa>3%aoSsa^Has    a^SQ    asa^odssa^Si^K 


v4  vm  *N  •<        ^^i^*<^ 


a 
o 


• 

I 

S 


t^l>PH 


«4      «4  vif  vif  «4  v4  ««  «i«  ^  ^  ^  «i4  ^  «4  vii  v«  «^  ««  ^       ^  «j       M«i<«iv4^«i(«« 


•wnii 


9    5S'*g8®S8«8g*'*S8'*g8    *S    S«»5S*S8 


■« 

^ 

» 

I 


•»q«!»H 


iao«e ao»«»»««i»aBQ»apaka»eka».    eeto     »» w «•>>•» eo eo 


■  ^»       •       •       •       •       •        m  ^   •       • 


•  :^  : 
a4  ::i^> 


:  :  I 


•       •  *      * 

.  .*a5     5 

^^  .  •       •       •       Z. 


SB   assQa^oja^^avasas^  'aBajasaBagagop'   asas    ai^agasa^asog 


«•     «a90tt«»«>«*4aooa»Qoak*«< 


•o«     5ii  o  M  •»  10 1^  Ok 

^•O       «  ».  1^  ».  «  •(»  ^ 


•<*N  H  -*  « 


5    a'=^S8*Sg*SS®SSS*gS*'    SS    *gS*5S* 

op     akoo4e9M«4MMoo««M)«*»togoa     •©     ^  g  cj  •<•<••  •» 


5iiaott*4  «»«»o^ Ok eo «««•••  ek^««««DO     ^»     ^»«0f4<OMio 


I  00  00  0»  Ok  A  Ok       00  1^ 


5    a**g8*g8®SS*SS^^g*    gg    ^'gg'^JSg 


'  «4«^  «^9 


•3 


tt 


a 

9 
OD 


m 

a 
a 

GO 


00 


Ac^Mtr 

rofltiKitiOillVlo/UtlUt         [No.  IS!. 

.:  14 Hill  H^ 
lli|iiiililif|fi|j|l|y  J 

"j|lHl.sl1.is-lll"ll'i|-:S:i 

N.N.W. 

*.  E.  .. 
4.  B.  „ 

3 

N 

N 

N 

N     .... 

N.N.W. 

N.  B... 

N 

M 

■ 

i 
1 

M 

eoMn  — in     q-     a     ui         p.cnte     r.<o     o     v    « 

1 

■11»!-H 

govsooo     «>     «     ^        oonis     oo>     ra     o>    n 
""2-3    2    2    2       =£2    22    2    2   2 

■-X 

■^SS'S    8    °    R      a°53    8«    3    9  9 

! 

iqSi'H 

^^2s^  ™  "  -   «„«  ,o^  ^ » : 

■»™i 

=3S»g    S    °    S       ^°!    ^!    '   «   ! 

•J^  -«   (d   M     :       :  •  •   wz    K     :    : 

sszzSK    »    z    «       na^'z    zii;    2:    ai  li 

1 

M 

ce.no>=     MS*        "'-*     "2222 
^Mc—     CO     -B-     10         r-mift     p-o     B     w    » 

i 

TlSi'H 

^=."=:=    2    «    2       322    S2    2   2  2 

■»oi!X 

2a=ss  =  s  s    "ss  °°  °  °  ° 

1 

nqfiBH 

3,._.  0.  -  ~  ;;; ;; ;! ; ; 

■sniX 

i 

_=,„,„    «    "    »       0.=-    SS    S    S  5 

al  Priue  of  fFatet  IiloMd  and  8i»fft>port.  159 

-  I  ;  I  i  ll  :  *  i  i^  sl 

.  ^  i  r  "  s-»  i  I  i  M  |t 

8  hI  I""  "'  -  1  -  1:  °l 

^  5  1    I  il  3|1  lll^^ 

I    831-1-  SSJ!l="sS'S|a 

'lisa|S|gi83>§j|is2ra3i 


1 

s 

^ 

«lBO> 

= 

= 

=: :: 

—2    -»" 

1 

s 

nq»r»H 

2 

->«-. 

0. 

"* 

"" "" 

to«2    22 

■MIX 

0 

go 

2S' 

■»*3 

a 

=3  a* 

S2    -" 

38=  as 

J 

Tl'i'H 

* 

Wr-rf 

2 

If- 

<eu3     w^ 

=">2    "" 

■M...I 

0 

sa* 

S 

a 

*3    S  = 

38=    3S 

000.=    2= 

i 

m' 

:*  :    :* 

ZKoi     oiz' 

r 
1 

W 

~ 

«»« 

M 

m 

"2    =2 

eor.ie     mm 

1 

s 

Tra!»H 

e? 

«o.a> 

z 

■^ 

—  to     no 
£■0     ^t- 

22a    S2 

•«<n!X 

a=g 

a 

0 

sa  °s 

s=3  a= 

i 
* 

1 

TI»!.B 

o> 

■OOtO 

« 

2 
to 

tcto     tOlD 

a.-<o  »  = 
(..~iio     oim 

■«ni 

0 

=«3 

!S 

0 

SS   =5 

a*3  s' 

"*"    2= 

1 

22s 

"S 

! 

!3 

S?   »8 

160 


Notes  on  various  Indian  and  Malayan  Birds,  toiih  Descriptions  of  smt 
presumed  new  Species.  By  Edward  Bltth,  Curator  to  the  Museum 
of  the  Asiatic  Society. 

A  highly  mterestiDg  coUectioii  of  bird-skins,  from  Daqeeling,  having 
been  kindly  entrusted  to  my  charge  by  Dr.  Pearson,  fx  the  purpose  of 
describing,  or  otherwise  noticing  such  among  them  as  I  may  conader 
to  be  new,  or  worthy  of  some  remark,  I  avail  myself  of  the  oocasion 
not  only  to  respond  to  the  wishes  of  that  gentleman,  but  to  record  a 
variety  of  observations  upon  other  Indian  and  Malayan  species  of  birds, 
which  have  recently  fisdlen  xmder  my  notice. 

1.  Falco  AldrovatUii,  Reinwardt,  Tem.  PL  Col.  128;  F.  severus, 
Horsfield,  Lin.  Trans.  XIII.  135 ;  F.  subbuteo  (?),  FrankUn,  Proc.  Zool. 
Soc.  1831,  114.  (Rbd-bbllibd  Falcon.)  Nearly  allied  to  the  Hobby 
Falcon  (F.  subbuteoj.  Length  of  a  male  about  10^  inches ;  of  wing 
Si  inches,  and  tail  4|  inches ;  bill  to  forehead,  including  cere,  i  inch 
over  the  curve,  and  rather  more  from  point  of  upper  mandible  to  gape; 
tarse  posteriorly  I  inch,  and  middle  toe  and  daw  H  inch.  Cdoar 
above  uniform  dusky-black,  with  a  very  slight  greyish  cast,  whidi  is 
chiefly  visible  upon  the  back,  and  also  on  the  tail,  the  medial  fea- 
thers of  which  are  obscurely  barred  with  black,  which  colour  extends 
down  their  middle ;  iimer  webs  of  the  other  tail-feathers  having  seven 
or  eight  well  defined  rufous  bars,  which  also  appear  more  or  less  on 
their  exterior  webs,  excepting  on  the  outermost;  feathers  at  the 
sides  of  the  back  of  the  neck  rufous,  excepting  at  the  tip,  which  cobor 
indeed  extends  on  the  inner  web  to  the  tip  in  a  very  few,  so  that  thn 
rufous  is  alwajTS  more  or  less  visible :  throat  and  front  of  the  neck  dear 
fulvous-white ;  the  lores,  cheeks,  and  ear-coverts,  black  like  the  crown : 
rest  of  the  under-parts,  sides,  and  inside  of  the  wings  to  the  greater 
quills,  deep  ferruginous,  comparativdy  dilute  on  the  breast,  and  each 
feather  having  a  medial  black  stripe  or  spot :  primaries  barred  for  two- 
thirds  of  their  length  on  the  inner  web  with  a  series  of  transverse  rufous 
spots:  bill  dusky-bluish,  the  lower  mandible  yellow  except  at  tiie 
tip :  legs  bright  yellow :  all  the  tail-feathers  are  narrowly  tipped  with 
rufous- white ;  and  the  scapularies,  tertiaries,  and  larger  wing- coverts  are 
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regf  slightly  edged  with  the  same.    The  female  ezoeeds  11  mches 
kog,  with  wings  9^  inches,  and  tail  5^  inches ;  coloiir  of  the  upper«> 
parts  much  less  dark,  or  of  a  dusky  hrownish-slaty  hue,  slightly 
Miginffd  with  greyish-hrown  especially  on  the  scapulaiies,  tertiaries, 
and  laiger  wing^covcrts,  and  more  broadly  on  the  upper  tail-coverts : 
tafl  tipped  with  the  same,  having  a  slight  tinge  of  rufous ;  its  middle 
ktAen  greyiah-dusky,  wMi  all  but  obsolete  darker  bars,  and  the  rest 
narked  as  in  the  male,  but  with  paler  rufous :  spot  at  each  side  of  the 
iower  part  of  the  back  of  the  neck  whitish,  and  a  bladdah  moustache 
sqanited  £rom  the  black-brown  of  the  cheeks,  instead  of  the  interven- 
iog  space  being  filed  up  with  bkick  as  in  the  male;  there  is  also  a 
nairowfblYOua-idiite  streak  over  tiie  eye,  and  the  frontal  feathers  imme- 
(fistely  over  the  beak  are  whitiBh :  the  lower  parts  are  but  faintly  tinged 
with  ferruginous,  which  is  deepest  on  the  thighs,  and  marked  with 
Inger  Uadc  spots  and  streaks  than  in  the  other  sex :  primaries  barred 
on  the  inner  web  with  very  faint  ferruginous.    A  young  female  has 
considerably  more  white  on  the  forehead,  and  the  feathers  of  the  crown  and 
occiput  are  dark  brownish,  marked  with  a  dusky  streak  along  the  shaft: 
moustache  much  less  developed,  the  black  merely  occupying  the  outer 
web,  or  only  the  shaft,  of  each  feather :  upper-parts  dusky-brown,  more 
broadly  nuugined  with  rufous  than  in  the  preceding;  the  tips  of  the 
secondaries  and  of  the  inner  webs  of  the  primaries  edged  with  white ; 
nuddle  tail-feathers  greyish,  distinctly  banded  with  pale  dusky;  the 
exterior  successively  more  fulvous,  and  with  darker  bars  of  a  more 
molded  character  than  in  the  adult :  upon  the  inner  webs  the  fulvous  is 
much  feinter  than  in  the  mature  female :  the  primaries  have  a  series  of 
large  transverse  oval  white  spots  on  the  basal  two-thirds  of  their  inner 
webs ;  and  the  under-parts  are  still  less  tinged  with  ferruginous,  which 
18  aU  but  confined  to  the  belly,  thighs,  and  under  tail-coverts,  these 
parta  being  nearly  without  markings,  while  the  breast  and  sides  are 
streaked  longitudinally  with  bladdsh-brown,  forming  larger,  but  less 
defined,  marldngs  than  in  the  adult ;  the  wings  of  this  specimen  are  9^ 
indies  long. 

The  handsome  male  here  described  is  from  Daijeeling;  and  both 
females  are  old  specimens  in  the  Museum  of  the  Asiatic  Society,  pro- 
cured in  the  neighbourhood  of  Calcutta.     I  have  seen  no  notice  of  this 
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bird  inhabiting  India,  but  suspect  that  Major  Franklin's  F,  smhJmtf 
refers  to  no  other.*     In  Java  it  is  not  uncommon. 

3.  Syrnium  Sinense:  Stris  Sinensis,  Latham,  Ind.  Om,,  8app.,p.  61; 
Sir.  orieatalis,  Shaw,  ZooL,  VII,  257 ;  and  figured  by  Hardwicke 
and  Gray,  ///.  Ind.  ZooL  A  young  bird,  in  fiill-grown  nestling  phunage; 

*  Since  the  above  was  written,  Mr.  Jerdon  has  Idndiy  favored  me  with  a  copy  of  the 
printed  Supplement  to  his  valuable  Catalogue  of  thtf  Birds  of  Peninsalar  India,  aid 
with  a  collection  of  beautiful  coloured  drawing  of  many  of  the  species.  Among  them 
is  one  of  a  bird  referred  by  that  gentleman  to  F,  Subbuteo,  and  noticed  as  such  in  hii 
Supplement;  but  it  exactly  agrees  with  my  female  above  described,  and  is  dirtuMt 
from  the  European  Hobby.  **  I  obtained  a  single  specimen  of  this  Falecm,"  he 
informs  us,  "  during  the  cold  season,  in  a  grove  of  trees  North  of  Jaulnah.  I  found  iti 
stomach  crammed  with  lAbeUuUt.  It  was  called  Doureylee  by  one  natire  falconer, 
and  Retfgee  by  another,  who  said  it  was  only  a  cold  weather  visitant  in  the  Pfminsnli^ 
coming  in  and  disappearing  along  with  the  Bkyree  (F.  peregrmut*)" 

The  same  naturalist  has  also  furnished  me  with  the  following  description  of  a  small 
Falcon,  recently  procured  by  him  upon  the  Neilghierries  in  January,  and  which  I  some- 
what incline  to  think  can  be  no  other  than  the  present  in  a  different  state  of  plumagfl^ 
being  probably  the  immature  male.  **  Length  1  i\  inches,  of  wing  9}  inches,  and  tail 
5  inches ;  extent  27  inches.  Bill  deep  fleshy-red,  the  tip  dusky ;  cere  and  legs  deep 
orange -red ;  claws  fleshy ;  irides  deep  brown ;  orbitar  skin  orange  yellow.  Abo^e  daik 
slaty-grey,  some  of  the  feathers  centred  and  tipped  darker;  the  dorsal  edg«d  with 
rusty :  tail  light  grey  obsoletely  barred :  ocular  region  and  cheek-stripe  nearly  black : 
narrow  frontal  band,  supercilium,  chin,  throat,  ear-feathen  and  sides  of  die  neck, 
white;  broast  and  abdomen  rusty-white  with  blackish-brown  marks,  longitudinal 
on  breast,  heart-shaped  on  the  sides,  and  ncurrow  and  arrow-like  on  the  centre  of  the 
abdomen :  yent,  under  tail-coverts,  and  thigh-coverts,  pale  unspotted  rusty.  Hahii, 
insectivorous." 

llie  name  Falco  Aldrovandi,  I  perceive,  is  applied  by  this  omithologiAt  in  Iom  Snp» 
plement to  the  Shaheen,  (his  previous  F,  Shaheen,)  with  the  remark,  that  he  "was 
misled  by  the  description  in  Griffith's  Guvier  (where  it  is  stated  to  be  only  iO  inches 
long)  to  consider  it  undescribed."  In  the  Diet,  Class.  iFHist.  Nat.,  however,  I  also 
find  F.  Aldrovandi  stated  to  be  10|  inches  in  length,  and  Temminck's  plate  above 
cited  ii  referred  to :  again,  in  Stephens's  continuation  to  Shaw's  Zoology  (xiii,  pt  ii. 
40),  F.  Aldtomtndi,  Tem.,  is  doubtfully  identified  with  F.  seeerut,  Hoitfield,  the 
length  of  which,  as  copied  from  the  latter  naturalist,  is  given  as  the  same.  Finally* 
referring  to  Dr.  Horsfield's  amended  list  of  Javanese  biids  prefixed  to  his  ZoologiceA 
Researches  in  Java,  I  again  perceive  that  F.  Aldrovandi  is  identified  with  F.  sevems. 
On  the  other  hand,  Mr.  Walter  Elliot  remarks,  that  the  Skakeen  is  correctly  figured 
by  Tenmiinck  as  F.  Aldrovandi;  this  Shaheen  measuring  from  nearly  15  to  19}  inches 
long,  according  to  the  sex,  and  bearing  no  particular  resemblance  to  the  present  spe- 
cies in  its  colouring. 

At  all  events,  I  suspect  that  F.  Svbbuteo  may  be  safely  expunged  from  the  list  of 
Indian  birds  hitherto  ascertained,  the  more  especially  as  Mr.  Jeidon  has  oertsinly 
mistaken  our  present  species  for  it,  as  1  presumed  Migor  Franklin  had  done.  Another 
small  Falcon,  which  I  have  lately  obtained  in  the  vicinity  of  Calcutta,  is  F.  Tbrnrnt' 
culoides,  Tem.,  which  is  figured,  too,  in  one  of  the  coloured  drawings  of  the  late  Dr. 
Buchanan  Hamilton. 
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wbieh  exactly,  corraponds  with  the  fint  dress  of  the  European  S, 
AIneo,  and  cerfeainly  cannot  represent  the  Sirig  Indranee,  Sykes  (Proc^ 
Zaol,  Soc.,  1832,  82)»  as  suspected  by  Mr.  Jerdon  (Madr.  Jaw.,  No. 
XXIV,  88),  who  further  inclines  to  identify  this  species  with  Sir, 
papadarmm,  Tem.  (PL  CoL  230),  or  Sir.  Sehpato,  Horsfidd  (Lin.  Trant. 
XIII,  140),  which,  to  judge  from  the  description  in  Shaw's  Zoology  (XIII, 
65),  seems  to  me -inadmissible.  Mr.  Jerdon  observed  a  single  specimen 
**  in  a  tope,  and  some  large  single  trees,  near  Verdupettah,  to  the  south 
of  Madnra,  on  the  Palamcottah  road,"  and  the  dimensions  he  has  given 
accord  with  those  assigned  by  Col.  Sykes  to  his  Sirix  Indranee,  and 
exceed  tJlkose  of  the  immature  specimen  before  me  in  the  degree  to  be 
opected.  I  annex  a  description.  Leng^  15^  inches,  of  wing  from  bend 
U  inches,  tail  7  inches ;  tarse  2  inches.  Bill  straw  yellow,  at  base  dusky, 
vhoe  impended  by  bristle-like  feathers,  barbed  and  of  a  brown  colour  only 
at  base,  the  rest  black ;  fiice  rufous-brown,  with  pale  shafts  to  the  fea- 
thers, and  a  little  mixed  with  blackish ;  the  disk,  anterior  to  the  ears, 
shining  brown-black,  and  posterior  to  them  marked  with  rufous-brown 
near  the  ends  of  the  feathers :  plumage  of  the  crown,  neck,  shoulders, 
sod  imder-parts,  with  the  tail-coverts,  extremely  flimsy  and  of  downy 
texture ;  tlie  scapularies  and  interscapularies  firmer  and  more  adult-look- 
ing, though  also  very  slight :  wings  and  tail  as  in  the  adult :  crown,  with 
the  back  and  sides  of  the  neck,  dusky-brown  tipped  with  whitish,  and 
towards  liie  shoulders  shewing  a  fulvous  bar  on  each  feather ;  throat 
and  breast  less  conspicuously  whitish-tipped,  the  latter  having  two 
iahous  bands  on  each  feather ;  rest  of  the  under-parts  dull  fulvous  barred 
vith  dufiky,  and  many  adult  feathers  appearing  on  the  back  and  breast. 
3.  Athene  Brodm :  Nocina  Brodiei,  Burton,  P.  Z.  S.,  1835,  152;  N. 
ttbiger,  Hodgson,  Am.  Res.,  XIX,  175.  (CoixABsn  Owlet.)  This 
very  diounutive  species  is  nearly  allied  to  the  common  Ath.  cucuhidee, 
bat  is  much  smidler,  an  adult  male  measuring  but  6^  inches  in  total 
length,  wing  from  bend  3^  inches,  and  tail  2^  inches ;  tarse  posteriorly 
I  inch.  A  rather  larger  specimen,  which  I  presume  to  be  a  female,  measures 
7  indies  long ;  wing  from  bend  3}  inches,  and  tail  2f  inches :  this  latter  is 
a  young  Inrd,  retaining  its  nestling  feathers  on  the  head  and  neck,  with 
a  lew  elsewhere.  Plumage  of  the  male  similar  to  that  of  Ath.  cuculoidee 
upon  the  back,  wings,  and  tail,  the  last,  however,  having  its  pale  bars 
more  of  a  fulvous  hue ;  head  and  neck  dusky,  with  the  pale  bars  more 
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ckaiiy  defined  and  oootiBstiiig  than  in  C.  cuaMdeB,  h«nng  ain 
move  the  appearance  of  spota ;  on  the  lower  part  of  tibe  hind-neck  ii 
a  conspicuous  broad  fuhous  collar  tqiped  with  Uack,  and  impended  bf 
some  white  feathers  over  the  middle*  and  a  few  black  onea  kberaUy  s 
throat  white,  tinged  with  straw-yellow,  and  middle  of  the  whole  under- 
parts  the  same»  broadly  streaked  with  brown  on  the  inner  webs  d 
th&  feathers  of  the  belly ;  breast  and  aides  marked  nearly  as  in  Aik.  €»• 
culaides,  but  the  barrings  more  brightly  contrasted :  tibia  and  tarns 
ck)thed  with  short  dnsky  feaHiera,  mottled  with  iHutish ;  but  only  a  fev 
scattered  hairs  on  the  toes,  which  had  evidently  been  bright  ydknr,  «i 
is  also  the  bill.  The  young  (presumed)  female  is  pure  white  nndemeiA 
where  the  male  is  yellowish,  but  in  other  respects  generally  sinflar: 
the  uncast  nestling  feathers  are  unifonn  dull  greyish  brown  en  tiw  heai 
and  neck,  each  having  a  pale  spedc  on  its  shaft,  and  bdng  of  die  ordi- 
nary flimsy  texture;  while  those  of  the  back  and  sides  of  the  breHi 
are  purer  brown,  with  obscure  mottlings ;  bill  partly  dusky. 

A  singular  character  of  this  handaame  little  species  consists  in  the 
extraordinary  prolmigation  of  its  acrer,  forming  a  tubular  external  odL 
no  trace  of  which  appears  in  the  allied  q>ecieB* :  in  all  other  nepetto,  il 
is,  however,  much  too  nearly  related  to  Atk.  €tumloide$,  &c.j  to  penak 
of  generic  separatk>n.    The  speeameoB  described  are  from  Daijeeling. 

The  species  of  these  small  Indian  (hris  are  rather  numeroua.  Anotfasi 
allied  to  Ath.  eucuhidet,  is  described  by  Mr.  Oould,  Proc.  ZooL  Ssc; 
1837, 136,  by  the  name  of  ^M.  etyiiropterui ;  but  it  had  previously  beea 
described  by  Lieut.  Tickell,  in  Jmam.  Ab.  St.  IL  572,  as  8tri»  rudim» 
and  some  account  of  its  habita  is  given  by  that  gentleman :  there  is 
also  an  excellent  coloured  portrait  of  this  species  among  the  drawings 
of  the  late  Dr.  Buchanan  Hamilton,  who  styka  it  Sirix  wMUsUi.\ 

Another  member  of  the  same  group  would  seem  to  exist  in  the  Stru 
coitoMptera  of  Dr.  Horsfield,  lia.  2Vtms.  XIII.  140 ;  where  also,  amoaig 
these  small  tuftless  Owls,  is  described  Strig  n^esenSpX  Horsfield,  and  al 

*  This  was  written  before  I  met  with  Mr.  Hodgson's  description  of  the  spedes.— 

B.B. 

t  Specimens  of  the  male  and  female  of  this  species,  from  Chyebassa,  hare  beea 

presented  to  the  Asiatic  Society  by  Lieut  Tickell  since  the  above  was  written;  tt  alM 
an  azaasple  of  Ath.  Brodiei,  killed  in  Upper  Bengal,  by  Mr.  Frith. 

{  In  his  catalogue  of  birds  prefixed  to  the  *  Zoological  Researches  in  Java,'  Dr.  Hoi>- 
field  questions  the  distinctness  of  this  from  Scopt  Javanicus,  Lesson,  or  Se,  Lemp^ 
Horsfield ;  one  of  the  tafted  species. 
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page  280  of  the  same  volume,  the  Stris  saUeUaia,  Raffles  (the  legs  of 
which  are  stated  to  be  "  feathered  to  the  toes,"  whence  the  applicability 
of  the  name  bestowed  is  not  very  manifest,  unless  it  allude  to  the  toes 
only).  Referring  to  the  Appendix  to  Shaw's  Zoology,  we  also  find  noticed 
the  NoctMa  Smmerati,  Tem.,  N,  hirsuta,  Tem..  and  N,  Brama,  Tem., 
which  last  is  the  N.  Indica,  Franklin  (Troc,  ZooL  Soc.,  1831,  1 15),  and 
is  oommon  in  this  neighbourhood,  where  likewise  occurs  the  Strix 
lofobris,  TickeU  (Jour.  As,  Soe„  II.  572). 

A  Nactua  Tar^ensis,  nearly  allied  to  caadoides,  is  also  described  by 
Mr.  Hodgson,  As,  Res.  XIX.  175,  together  with  the  Brodiei  (v.  tubiger, 
H.,)  and  two  species  of  Scops,  which  may  have  to  be  added  to  Sc. 
Let^,  Horafield,  lAn.  lYans.  XIII.  140. 

4.  Pictu  (VendroeopusJ  HimdUafanus,  Jardine  and  Selby,  ///.  Om. 
pL  CXVI.,  representing  the  nnmoulted  young  male.  (BLACK-BACKsn 
WooDPBCKsn.)  I  am  not  aware  that  the  adults  of  this  species  have  ever 
been  described.  It  is  cbsely  allied  to  the  European  P.  major,  from 
which  it  differs  in  various  details,  and  the  adult  to  a  greater  extent  than 
Ae  young  bird,  which  latter  has  the  under-parts  streMess  pale  dingy 
iihfQos-brown,  and  the  entire  crown  tipped  with  red  in  the  male,  but 
lot  in  the  female,  whereas  both  sexes  of  the  young  of  P.  major  have 
the  crown  thus  tipped.  The  adult  male,  as  in  P.  major,  is  distinguish- 
ed from  the  other  sex  by  having  a  glossy  crimscm  oodput.  Leng^  9f 
indieB,  the  female  rather  less ;  from  wing  to  bend  respectively  5^  and 
5  inches ;  and  tail  Z^  inches :  bill  to  forehead  \^  inch,  and  tarse  f  inch. 
All  the  npper-parts,  save  the  crimson  occiput  of  the  male,  fine  glossy 
bbd:,  with  a  great  white  wing-spot  formed  by  the  tertiary-coverts, 
and  less  developed  in  the  male  than  in  the  female  and  young :  four 
fliiddle  tail-fieathers  wholly  black,  the  rest  successively  more  barred 
with  fiilvouB-white :  the  large  feathers  of  the  wing,  except  the  two  first 
primaries,  marked  with  white  spots  on  their  outer  webs,  and  with  larger 
white  spots  on  the  inner  web :  vent  and  lower  tail-coverts  crimson : 
nnder-parts  from  the  breast  golden  fulvous-brown  (in  the  adult),  having 
a  broadiah  black  streak  along  the  middle  of  each  feather,  becoming 
obsdete  on  the  middle  of  the  belly :  throat  and  fore-neck  dingy-fulvous, 
ianked  by  a  black  line  extending  from  the  side  of  the  lower  mandible 
to  the  shoulder ;  above  this  line  is  a  triangular  patch  of  golden-fulvous 
impending  Uie  shoulder,  and  continued  forward  (generally  without  inter- 
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ruption)  to  the  ear-coverts,  which  are  paler ;  a  band  of  the  same  ctosns 
the  forehead,  immediately  over  the  bill,  and  is  continued  badEwaid  to  the 
ear-coverts,  surrounding  the  eye :  lull  dull  leaden-blue,  paamg  into 
dusky  towards  the  tip ;  and  feet  leaden-brown.  The  young  have  no 
streaks  whatever  on  the  under-parts,  which  are  less  tinged  with  golden, 
and  incline  to  rufous  on  the  breast ;  their  back  is  somewhat  brownish, 
and  the  triangular  patch  over  the  shoulders  dull  white:  a  specsam 
before  me  in  this  dress  differs  only  from  Messrs.  Jardine  and  Selbj'i 
figure  in  having  no  crimson  on  the  crown,  whence  I  conclude  it  to  be  a 
female,  and  that  represented  to  be  a  male.  An  inhabitant  of  Darjed- 
ing  and  other  districts  of  the  Himalaya. 

5.  Indicator  santkonotus,  Nobis.  (Goldbv-backbu  Honbt&uidb).  The 
discovery  of  this  species  upon  the  Himalaya  is  of  some  interest,  as  all  its 
congeners  heretofore  kiiown  are  inhabitants  of  AMca  odIj,  Stractoie 
typical :  length  of  a  female  5|^,  or  probably  6  inches  when  recent ;  of  inng 
from  bend  3f  inches  ;  and  tail  2^  inches ;  bill  from  forehead  j-  indi,  and 
above  j^  inch  from  gape ;  tarse  i  inch ;  2nd  and  3rd  quiUs  equal  fuid 
longest,  the  1st  and  4th  a  little  shorter,  and  also  equal :  outermost  par 
of  tail  feathers  f  inch  shorter,  and  penultimate  pair  j-  inch  shorter,  than 
the  rest,  which  latter  are  subequal :  bill  short  and  Finch-like,  of  a  triai^ 
gular  shape  viewed  from  above,  the  ridge  of  the  upper  mandible  neai^ 
obsolete,  and  its  outline  much  curved;  that  of  the  lower  «ii»TiHi'Me 
less  so.  Forehead  and  lower  part  of  the  cheeks  golden-ydlow ;  thitMt 
tinged  with  the  same :  crown  and  back  of  the  neck  dull  olive-green,  m 
also  the  front  of  the  neck,  which  is  slightly  tinged  with  yellow :  bresst 
dusky-ash,  the  middle  of  eadi  feather  somewhat  darker;  beDy  and 
thighs  albescent,  with  a  medial  dusky  streak  to  each  plume :  lower  tail- 
coverts  and  above  the  tibiae  dull  black,  with  lateral  whitish  maigins: 
wings,  scapularies,  and  interscapularies,  dusky-black,  laterally  maigined 
with  yellowish  olive-green,  obsdete  on  the  outer  primaries,  and  the 
tertiaries  margined  on  their  inner  webs  with  white :  tail  and  its  upper 
coverts  black,  the  uropygials  and  largest  medial  pair  of  coverts  e4ged 
on  the  inner  web  with  grey,  and  the  small  external  pair  of  tail-feathen 
obliquely  marked  with  whitish  at  the  tip :  broad  medial  line  along  the 
rump  bright  golden-yellow,  changing  to  fine  sulphur-yellow  on  the  bad 
under  the  interscapularies,  where  the  feathers  are  discomposed,  silkyi 
and  hair-like,  somewhat  resembling  those  of  the  centre  of  the  crest  ci 
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a  typical  Beguhs,  but  straighter  and  less  downy ;  sides  of  the  rump, 
Ixndenng  the  broad  yellow  stripe,  black ;  and  the  wings  underneath 
whitish  tinged  with  yellow,  the  feathers  of  downy  texture:  beak 
homy-brown,  the  lower  mandible  paler;  and  legs  apparently  dark- 
greenish.     From  Daijeeling,  where  stated  to  be  very  rare. 

The  affinities  of  this  genus  I  have  long  considered  to  be  with  the 
Woodpeckers,  and  not  with  the  Cuckoos :  their  feet  are  formed  exactly 
as  in  tlie  former  group,  not  as  in  the  latter ;  and  they  are  accordingly 
known  to  dimb  the  boles  of  trees,  in  the  cavities  of  which  they  deposit 
Bomerous  ^hming  white  eggs,  wherein  also  they  resemble  the  Wood* 
pedcov.  I  am  unacquainted  with  the  conformation  of  their  soft  parts, 
fivlher  than  that  the  traveller  Bruce  informs  us,  of  his  "  Bee  Cuckoo," 
(Afpendijt  to  '  Travels  to  discover  the  source  of  the  NUe^'  ▼.  179),  that 
"the  tongue  is  sharp-pointed,  can  be  drawn  to  almost  half  its  length 
ont  of  the  mouth  beyond  the  point  of  the  beak,  and  is  very 
iexibte,"  a  statement  which  I  did  not  remark  until  long  after  I  had 
anived  at  the  opinion  here  expressed.  If  my  view  be  correct, 
it  will  probably  be  further  confirmed  by  the  stomach  proving 
to  have  its  muscular  coat  considerably  more  developed  than  in  the 
Cnckooe ;  by  the  absence  of  coeca,  as  in  the  Woodpeckers  (normally*), 
dme  existing  in  all  the  Cuckoo  tribe  which  I  have  examined;  and 
hy  the  sternal  i^paratus,  the  form  of  which  is  very  different  in  the 
Woodpeckers  and  Wryneck  from  what  it  is  in  the  Cuckoos.  The 
Barbets  (BuccoJ  are  quite  distinct  from  either,  and  more  nearly  al- 
hed  in  internal  conformation  to  the  South  American  group  of  Toucans 
fRtanpAastidaJ,  which  they  even  resemble  in  the  peculiar  character  of 
having  short  imperfect  clavicles ;  while  the  African  group  of  Touracos 
(MmsapAagidaJ,  also  allied,  is  remarkable  for  having  the  clavicles  fully 
developed,  but  permanently  joined  together  by  cartilage  only  to  con- 
fltitnte  the  furcula,  as  I  have  observed  in  three  different  species. 

6.  Afcco^FVoiiAJmn,  Nobis,  (Franklin's  Barbrt.)  Allied  to  B,  cyanops. 
Length  8  inches,  of  wing  3|  inches,  and  tail  2^  inches :  bill  to  forehead 
^  inch,  and  to  hind-angle  of  upper  mandible  ^^  inch  ;  tarse  I 
inch.     Colour  of  the  upper-parts  vivid-green,  of  tibe  under  paler  and 

*  Profenor  Owen  once  remariced  the  presence  of  cceca  in  a  specimen  of  the  British 
Green  Woodpecker  (Pieus  viiidis),  sevenil  of  which  same  species  1  have  since 
eiamined  without  finding  any.^E.  B. 
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more  yellowish-green ;  edge  and  shoulder  of  the  wing  deep  blue,  and 
its  under  surfiace  marked  with  pale  buff-yellow  as  in  B.  ofOMps;  fore- 
head and  occiput  crimson;  the  crown  and  throat  bright  glistening 
orange :  around  the  eye  black,  continued  backward  to  the  sides  of 
the  occiput,  where  mixed  with  green :  the  ear-coverts  were  being 
moulted  in  the  specimen,  but  appear  to  be  coming  of  a  mixed  green 
and  blue,  and  the  feathers  growing  at  the  base  of  the  lower  mandibk 
are  crimson.  Bill  dusky-black,  whitish  at  base  of  lower  mandibk; 
and  legs  evidently  greenish,  or  a  sort  of  lead-colour  tanged  with  green, 
as  in  JB.  cyanops:  taQ  also,  as  in  that  species,  verditer  underneath. 
From  Darjeeling ;  and  dedicated  to  Major  James  Franklin,  F.  R.  S.,  &c., 
a  highly  meritorious  pioneer  among  the  investigators  of  Indian  Or- 
nithology, whose  still  useful  "  Catalogue  of  Birds  collected  on  the 
Ganges  between  Calcutta  and  Benares,  and  in  the  Vindhyian  hiDi 
between  the  latter  place  and  Gurra  Mundela,  on  the  Nurbudda,"  k 
published  in  the  Proceedings  of  the  Zoological  Society  for  1835,  pp.  1 14 
to  125>  and  repubhshed  in  the  Journal  of  the  Asiatic  Society,  I,  260  et 
seq'. 

7.  Cueuius  micropterus,  Gould,  Proe,  Zool,  Soc.  1837,  137.  The 
Bocuttdcko  of  Bengal,  so  named  from  its  cry.* 

8.  C.  Sonneratii,  Latham,  Ind,  Om.  II.  215 ;  le petit  Coueou  deslnda^ 
Sonnerat,  Foy.  Ind,  TV.  216;  C.  Himahtyama,  Vigors,  Proc,  Zotl, 
Soc,  1831,  172,  Gould's  Century,  PL  LIV:  all  these  notices  refernng 
to  the  female.  I  have  a  monogn^h  of  the  Indian  Cuculida  in  prepan- 
tion,  and  therefore  defer  for  the  present  what  remarks  I  have  to  ofier 
on  this  and  the  preceding  species. 

9.  TVogon  Hodgsonii  ?  Gould  (I  have  no  description  to  refer  to) :  Tr. 
fasciatus.  Vat,  A.,  Latham,  Gen.  Hist.  Birds,  III.  213 ;  but  having  no 

white  pectoral  bar  :  marked  female.  Length  nearly  13  inches,  of  wing 
from  bend  6  inches,  and  middle  taQ  feathers  7^  inches,  the  outermost 
3  inches  shorter.  Colour  of  the  upper  parts,  neck  and  breast,  deep  chest- 
nut-brown, darkest  on  the  head,  and  brightening  to  the  rump  and  nppff 
tail-coverts;  belly  crimson :  smaller  wing-coverts  and  tertiaries  extemaDy, 
finely  undulated  black  and  brown,  the  rest  of  the  wing  blackish  with 

*  The  Asiatic  Society  has  received  this  species  from  the  Malay  peninsula,  aad  |^ 
is  included  in  Mr.  Vigne's  catalogue  of  his  collection  of  birds  procured  in  Kai^iDV 
and  Little  Tibet,  (Proc,  Zool.  Soc.,  January  26,  i9i\.J 
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viiite  exterior  margins  to  most  of  the  primaries ;  tail  as  in  TV.  ery- 
Oncepiabts  and  TV.  Malabaricus  (vide  P.  Z.  8.,  1834,  35-6). 

10.  Edolims  Crishna,  Gould,  P.  Z,  S.,  1896, 5 ;  Conms  Crishna,  Bucha- 
nan Hanulton;  Criskna  Craw^  Latham,  Gen.  Hist,  Birds,  III,  51  ; 
Crimyer  splendens,  TkkeH,  /.  A,  S.,  II,  574 ;  Cometes  (olim  Chibia) 
tasia,  Hodgson,  Ind.  Rev.  1837,  324,  and  /.  A.  S.,  1841»  39.  (Haib- 
CIB8TED  DaoNGo).  This  remarkable  and  handsome  species  is  not  rare 
about  Calcutta,  but  would  appear  to  be  more  common  in  all  three 
regions  of  Nepdl,  and  there  is  a  specimen  in  the  collection  from  Dar- 
jecling. 

11.  E.  remifer,  Tem.  PL  Col.  178,  apud  ShaVs  Zoology,  XIII. 
part  2,  140.  Mr.  Jerdon,  I  presume^  means  this  by  the  term  retifer 
(probably  a  misprint),  which  he  includes  in  his  valuable  catalogue  of  the 
Urdfl  of  Peninsular  India  {Madr.  Jour,  No.  xxv.  241) ;  but  he  adds 
L  Malabarieus,  Shaw,  as  a  synonym,  which  name  is  founded  on 
in  emMieous  identification  of  two  species,  and  has  since  been  currently 
txstowed  on  a  third  distinct  from  both,  as  all  are  from  the  present  one. 
This  (which  is  not  likely  to  be  Mr.  Jerdon's  bird)  is  distinguished  from 
every  other  known  to  me,  with  the  exception  of  one  described  by 
Mr.  Hodgson  (Ind.  Rev.,  1887*  825-6),  by  having  the  terminal  4  inches 
of  the  prolonged  naked  shafts  of  its  outermost  tail-feathers  barbed 
eqoaUy  on  both  sides ;  while  from  Mr.  Hodgson's  Melisseus  (olim  Bhrin-' 
^)  teetirostris,  as  described  by  that  naturalist,  it  differs  in  the  Shrike- 
like  form  of  its  bill,  the  upper  mandible  of  which  is  strongly  hooked,  in 
the  comparative  shortness  of  its  tarse,  and  in  the  feathers  of  its  crown 
and  occiput  being  of  a  scale-like  form,  and  not  lanceolate  like  those  of  the 
nedL :  length  10  inches,  of  wing  from  bend  5}  inches,  and  tail  5  inches, 
being  even  at  the  tip,  except  that  the  vanes  of  the  outermost  feather  on 
each  side  are  shorter  than  the  rest,  while  the  shaft  is  prolonged  and 
baibleaa  for  8  inches,  having  then  4  inches  of  barb  as  described,  1  inch  in 
vidth ;  moreover,  these  stems  and  barbed  tips  are  straight,  without  any 
tendency  to  spire,  as  in  most  of  the  other  species.  Bill  to  forehead 
}  inch  in  a  straight  line,  the  tip  of  the  upper  mandible  much  hooked, 
and  its  base  impended  by  an  elevated  ridge  of  recurved  feathers,  succes- 
^▼^  longer  to  the  front :  tarse  }  inch.  Colour  altogether  richly  steeled 
^la(i,  with  a  brilliant  metallic  shine,  the  coronal  feathers  8cale-like>  the 
QQchal  hackled,  and  the  pectoral  intermediate. 
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Among  the  racket-tailed  species  in  the  Asiatic  Society's  Museum, 

I  distingaish  the  following : — 

E.  grandis,  Gould.  P.  Z.  8.,  1886, 5 ;  Cometes  (olim  ChibiaJ  Malaba- 
roides,  Hodgson,  Ind.  Rev.,  1837, 325  ;  E.  Malabaricus,  Shaw's  Zoologf, 
VII,  293,  and  figured  in  Stephens's  Appendix  to  the  same,  VoL  XIII, 
Part  II,  140,  which  figure  is  taken  from  Latham's  General  History  of 
Birds,  II,  57$  where  it  would  seem  to  have  heen  copied  from  one  <^  Lady 
Impey's  drawings  alluded  to  in  the  text,  as  differing  somewhat  from 
the  species  there  descrihed.  Shaw  erroneously  identifies  his  bird  with 
"  le  Ghund  Gbbe-mouche  de  la  cdte  de  Malabar"  of  Sonnerat  (Voy. 
iy,  162) ;  and  Sonnerat  identifies  his  species  as  that  noticed  by  Bofibn 
"  sous  le  nom  de  Drongo  de  la  c6te  de  Malabar :"  referring  then  to 
Buffon  (Viseaus,  iv,  587)*  we  read,  "  On  trouye  aussi  une  esp^oe  de 
Drongo,  k  la  c6te  de  Malabar,  d^au  U  nous  a  iti  enivoy4 par  M.  Sonnerat; 

II  est  un  peu  plus  grand  que  cdui  de  Madagascar  ou  de  la  Chine ;  il  a 
comme  eux  le  plumage  enti^rement  noir;  mais  il  a  le  bee  plus  fort 
et  plus  ^pais,  il  manque  de  huppe,  et  le  charactte  qui  le  distingue  le 
plus,  consiste"  in  the  prolonged  shafts  of  the  exterior  tail-feathers,  &c. 
Hence  the  Malabar  Shrike  of  Sonnerat,  or  Malabar  Drongo  of  Buffon* 
is  not  the  Lamus  Malabaricus  of  Shaw,  who  informs  us,  that  '*  on  the 
heady  springing  immediately  above  the  base  of  the  upper  mandible, 
is  a  large  rising  tuft,  consisting  of  many  plumes  of  different  lengths,  and 
much  resembling  that  of  the  RosS'Coloured  Ousel:"  now  this  applies 
distinctly  to  the  E.  grandis,  Gk)uld,  wherein  the  frontal  feathers  redine 
backward  oyer  the  occiput ;  but  it  will  not  apply  to  the  species  referred 
to  by  Mr.  Gk)uld  as  E.  Malabaricus,  which  again  is  different  from  that 
of  Sonnerat  and  Buffon ;  the  latter  being  probably  the  E.  Rangoonensis, 
Oould,  which,  it  may  be  suspected,  is  also  Mr.  Jerdon's  species.  Under 
these  circumstances,  I  conceiye  that  the  specific  term  Malabaricus  had 
much  better  be  disused  altogether,  for  which  reason  I  have  headed  this 
notice  with  the  more  appropriate  name  bestowed  on  the  present  species 
by  Mr.  Gould.  The  following  is  a  description  of  the  specimen  before 
me.  Length,  to  extremity  of  penultimate  tail  feathers,  14  inches;  of 
wing  from  bend  6f  inches ;  of  middle  tail  feather  5^  inches ;  of  penultimate 
6f  inches,  and  the  shaft  of  the  outermost  extending  8  inches  beyond,having 
the  terminal  3f  inches  barbed  externally,  but  towards  the  tip  only  on  the 
inner  web,  and  spiring  inward  till  the  under- sur&ce  becomes  uppermost 
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at  the  tip:  InU  to  forehead  -^  inch^  and  to  gi^  above  If  inch ;  very 
feebly  hooked,  and  rather  less  compressed  than  in  the  next  species  :  tarse 
1  inch,  hind-toe  and  daw  rather  more.  Frontal  crest  about  twice 
the  length  of  that  of  E.  cristatellus  (Nobis),  measuring  fuUy  2j-  inches, 
and  reclining  back  beyond  the  occiput :  coronal  feathers  slightly  hackled, 
the  occipital  and  nuchal  strongly  so,  and  those  on  the  fore-neck  shaped 
as  on  the  crown.  Plumage  generally  somewhat  loose  and  pufiy: 
lad  odour  uniformly  black,  with  a  steel-blue  gloss.  I  have  seen  this 
ipecks  alive,  in  the  possession  of  a  native.  Its  song  is  very  fine ;  loud 
and  sonorous,  with  the  deep  tone  of  the  European  Blackbird.  The 
^Kcimen  described  is  from  Tenasserim;  and  the  species  is  known 
tDiange  £rom  Nepdl  and  Assam  to  Sumatra. 

B.  cristateUuM,  Nobis;  E.  Mahtbaricus  of  Gould  and  most  recent 
authoiB,  but  not  of  Shaw,  nor  the  Malabar  Drongo  or  Shrike  of  Buffon 
and  Sonnerat.  Shaw's  species,  it  would  seem,  remained  unnoticed  for 
along  period,  during  which  the  name  Mahtbaricus  came  to  be  applied 
to  the  present  neariy  allied  one,  but  it  remains  to  be  shewn  that  either 
of  these  inhabits  the  Malabar  coast,  or  any  part  of  the  Indian  peninsula. 
list  now  under  consideration  is  inferior  in  size  to  the  preceding,  with 
frontal  crest  but  half  as  long,  and  vaguely  comparable  to  that  of  Pastor 
enttateUus,  as  the  crest  of  E,  grandis  has  been  compared  to  that  of  P, 
fnen:  in  the  finest  specimens,  when  pressed  down,  this  barely  reaches 
to  the  occiput,  and  as  usually  elevated  it  does  not  recline  beyond  the 
Huddle  of  the  head,  its  longest  feathers  measuring  generally  under 
H  inch.  Length,  to  extremity  of  penultimate  tail  feather,  13  inches  or 
somewhat  less  ;  of  wing  firom  bend  5f  to  6j-  inches,  and  middle  tail 
feathers  5|^  to  6  inches,  the  penultimate  6^  to  6f  inches,  and  the 
prolonged  stem  and  terminal  barb  of  the  outermost  with  its  amount  of 
twirl  the  same  as  in  j&.  grandis.  Plumage  also  generally  similar,  with 
the  exception  of  the  crest,  the  shorter  feathers  of  which  describe  an  equal 
cQr?ature  to  the  longer  ones  of  E.  grandis.  The  young  differ  only  in 
the  looser  texture  of  their  feathers,  which  underneath  and  on  the  rump 
are  gloseless  fuscous,  while  the  forehead  is  not  more  crested  than  in 
^  next  species,  and  the  feathers  of  the  crown  and  neck  are  not 
hadded,  but  of  flimsy  texture  and  rounded  at  the  tips,  where  alone 
they  are  glossed :  the  greater  length  of  the  tail  readily  distinguishes 
tiiem  from  the  species  next  noticed ;  and  the  specimens  here  described 
are  firom  the  Tenasserim  coast. 
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E,  Rangoonensis,  Gould,  Proc,  ZooL  Soc.  1836,  5.  "  Distingaish- 
able  from  E,  Malabaricus  [subcristatus^,  to  which  it  is  nearly  aUied,  hf 
its  shorter  beak,  and  by  the  total  absence  from  its  forehead  of  the  fine 
curled  plumes  which  decorate  that  bird;  the  wing  also  is  somewhat 
shorter."  Gould,  loc,  cit.  In  the  catalogue  of  Dr.  McCleUand'a  biidi 
from  Assam,  however.  Dr.  Horsfield  writes :  "  One  of  our  specimeiis 
agrees  accurately  with  Mr.  Gould's  specific  character ;  in  two  others^  the 
crest  is  less  developed,  and  the  lanceolate  plumes  on  the  throat  are  less 
prominent"  (Proc.  ZooL  Soc.  1839,  158).  Mr.  Gould's  description  is 
as  follows:  " E,  ater  viridi  spUndens;  rectrkntm  estenutrum  sa^ 
lonpssimis,  vesiUis  lat4  apatulatis  ad  apicis  marginem  exteriorem  pneditis. 
Long,  tot.  frectricibus  extemis  esclusisj,  12  tmc;  rostri,  H;  aUt,  6;  casuUs, 
5f ;  tarsi,  1."  The  expression  **ater  viridi  metallic^  splendens"  occurs 
also  in  Mr.  Gk)uld's  definition  of  E.  grandis ;  ^d  a  slight  cast  of  green 
is  certainly  discernible,  more  especially  on  the  back,  upon  all  three  of 
the  closely  allied  species  before  me,  one  of  which  (judging  from  tiie 
aggregate  of  ike  foregoing  notices)  I  presume  to  be  referrible  to  tluB 
Rangoonensis.  Length  as  described,  the  middle  caudal  feather  oi  inches, 
or  but  4f  inches  in  another  specimen,  and  penultimate  6  inches  and 
4}  inches ;  wing  from  bend  5f  and  5^-  inches ;  and  bill  to  gape  If  inch, 
that  of  E,  cristatellus  measuring  1^  inch,  and  sometimes  rather  more ; 
the  crest  is  hardly  less  developed  than  in  Pastor  cristatellus,  or  it  nui| 
be  compared  to  that  of  E.  remifer,  but  partakes  more  of  the  character 
of  that  of  E,  cristatellus,  and  the  nostrils  are  more  densely  impended 
by  recumbent  plumes  than  in  either  of  the  two  species  last  described 
One  specimen  has  its  outermost  tail-feathers  prolonged  12  inchei 
beyond  the  next,  and  the  naked  shaft  makes  one  complete  spiral  turn, 
and  the  barbed  extremity  another,  twirling  till  its  upper  surface  ii 
again  brought  upward  at  the  tip ;  the  other  specimen  has  much  shodrta 
naked  shafts  and  barbs,  and  the  spirature  is  less,  though  still  ver^ 
decided.  This  twist  of  the  outermost  tail-feathers  is  common  to  manj 
species  of  this  strongly  marked  genus,  is  very  perceptible  in  a  alight 
degree  in  the  common  D.  balicassius,  and  is  most  curiously  exemplified 
in  D.  Crishna.  The  plumage  of  E.  Rangoonensis  resembles  that  of  tlu 
allied  species,  and  the  specimens  here  described  are  also  frx>m  Ten- 
asserim. 

In  the  catalogue  before  cited  of  Dr.  McCleUand's  Assam  birds,  the 
E.  grandis  is  also  included,  with  the  remark,  that  "  several  specimens 
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of  tilts  bird  received  from  ABaam  agiee  with  the  specific  character  and 
demiytion  given  by  Mr.  Chiald,  in  aU  points  excepting  the  size,  being 
dboot  one-third  smaller;  bat  further  observations  are  required  to  deter- 
flmie  with  precision  the  points  by  which  the  long-tailed  EdoUi  are  to  be 
^nsmminated*    Mcrsfisld, 

Together  with  the  three  aHied  species  here  noticed,  Mr.  Gould 
described  one  without  the  racket-tail,  by  tiie  appellation  E.  viridescens, 
asfiiDows  :''E,intensi^ifiendenHehaIfbeoArindis,snpramapssata^ 
Lsag.  tat.  11  one;  rostri,  H ;  aim,  6f ;  cmfAe,  5 ;  tarsi,  I.  Habitat  t^pad 
MamBasn:**  the  form  of  the  bill  (so  variable  in  thk  genus),  of  the  tafl, 
the  stractnre  of  tiie  phunage,  and  how  to  ^wringnUli  it  from  the  alfied 
ipedes,  are  left  to  be  guessed  at;  but  as  the  tafl  is  not  mentioned 
to  be  forked,  we  wuaf  snqppase  that  it  is  square,  and  if  so,  there  is  a  sped. 
Ben  in  the  Asiatic  Society's  Museum,  which  mof  bepresamed  to  repre- 
«nt  this  ^edes.  Length  as  described,  or  a  triile  less ;  of  wing  do.,  and 
oBtennost  taiUfiBather  do.,  the  medial  4f  inches:  bill  to  forehead  1^  inch, 

to  gape  1^  inch,  in  shape  similBr  to  that  of  E.  cristaiellMs,  but  rather 
Bore  oompiesaed,  and  very  densely  impended  at  base  by  short  and  un- 
eferated  reflected  feathers,  scaiody  lengthened  in  front  as  in  ji7.  renUfer. 
Tlnmage  nowhere  distinctly  hackled,  but  a  tendency  to  this  on  the 
■des  of  the  neck ;  and  the  clothing  feathers  are  soft  and  somewhat 
knse  in  texture,  tiidr  glossed  tips  imparting  a  spotted  appearance  to  the 
ne^  and  a  uniform  shine  on  the  back,  the  brilliancy  increasing  on  the 
linga :  taru  |  inch.  This  species  is  neariy  allied  to  the  racket-tailed 
groiq>,  though  wanting  that  particular  character. 

13.  B,  OMoectans:  Dicrwrus  ^blim  BuchangaJ  anneetans,  Hodgson, 
hi.  Rev,  ]887f  836*  Tliere  are  two  specimens  of  a  Drongo  in  the 
Dnjeeling  ooDection,  the  smaller  of  which  agrees  very  well  with  Mr. 
Hodgson's  description  above  dted,  but  the  larger  (and  they  are  very 
obviously  identicsl)  measures  13)^  inches  to  end  of  outermost  tail-feather, 
tiie  wing  5}  inches,  bill  to  fordiead  nearly  1  inch,  and  above  .1|  inch  to 
9ipe,tar8ef  inch,  and  hind  toe  and  daw  Ij^^indi  in  a  straight  line.  The 

bin,  as  compared  with  that  of  the  common  E,  balicassias  (sen  albirictus, 
Hodgson),  is  longer,  considerably  less  Shrike-like,  n9t  so  compressed  at 
Ihe  terminal  half,  the  ridge  is  much  more  angular,  the  point  less 
hooked,  the  feathen  impending  its  base  are  shorter,  and  less  distiiact 
from  those  of  the  forehead ;  the  gloss  of  the  plumage  has  less  of  a 

2  a 
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greenish  cast,  but  more  of  a  greyish-blue,  and  is  not  very  bright ;  and- 
the  under-partB  especially  axe  duller,  the  throat  and  belly  being  dnskj 
and  having  scarcely  any  or  indeed  no  gloss.  The  smaller  spedmen 
measures  but  10|  inches  long,  the  wing  5j-  inches,  outermost  tail- 
feather  5},  the  medial  (which  are  both  imperfect  in  the  other)  4} 
inches:  the  twirl  of  the  outermost  tail-feathers  b  less  than  in  E. 
balieassius. 

I  have  also  a  spedes  from  the  Malay  peninsula,  which  is  even  inter- 
mediate to  the  last  and  D,  balieassius,  but  has  the  tail  much  leas  fbrloBd 
than  in  either,  and  in  this  respect  and  also  in  its  plumage  approximates 
to  my  presumed  C.  viridescens.  Bill  much  as  in  the  latter,  but  widen- 
ing somewhat  more  to  the  base,  its  upper  ridge  more  elevated  than  in 
annectans,  ahd  the  moderately  hooked  tip  of  the  upper  mandible  inter- 
mediate to  those  oianMcctans  and  baHcassias,  and  nearly  resembling  that 
.of  virideseens.  Length  of  three  specimens  9f  to  I0|-  inches,  of  wing 
from  bend  5}  to  6f  inches,  outermost  tail-feathers  4f  to  5  inches,  medii^ 
4^  to  4 1*  inches ;  bill  to  forehead  4|,  and  to  gape  1^  inch,  its  vertical 
depth  at  base  exceeding  f  inch ;  tarse  f  inch :  frontal  plumes  not 
lengthened,  but  erect  and  reversed  anteriorly,  though  to  a  much  less 
extent  than  in  virideseens ;  outer  tail-feathers  curling  just  peroeptihly 
upwards  at  the  tip.  The  plumage  of  this  species  very  closely  reaenibkb 
that  of  E.  balieassius,  but  inclines  a  little  to  assume  the  character  of 
that  of  E.  virideseens;  the  tail  in  the  latter  being  all  but  square,  while  in 
tlie  present  it  is  very  distinctly  though  slightly  forked,  and  the  modi 
more  angular  ridge  of  the  bill  will  always  serve  to  distinguish  it  readily 
from  E.  balicassitis.  As  out  of  the  host  of  half  descr^tians  in  I^itin. 
French,  and  English,  to  which  I  have  access,  there  is  not  one  that  applies 
satisfactorily  to  this  unquestionable  spedes,  I  must  sever  the  Gk>rdian  tie 
by  styling  it  E.  affinis* 

•  Racarring  now  to  Mr.  Hodgson's  paper  on  the  Diongos  repeatedly  referred  to, 
it  may  be  as  well  to  recapitulate  the  conclusions  at  which  I  have  arrived,  conceming 
the  species  which  arc  there  described. 

The  CouMtea  (olim  Ckibia)  eatia^  yields  precedence  to  EdoKut  Criskna^  Gould, 
and  has  long  previously  been  figured  and  described  by  liatham  as  the  Criskma  €Jrom* 

The  Cometes  (olim  ChibiaJ  Maktbaroidti,  H.  is  the  Lanius  Matabarieus  as  des- 
cribed by  Shaw  and  figured  by  Latham  and  Stephens,  but  not  the  Malabar  Skrike  or 
Drongo  of  Sonnerat  and  Buffm,  nor  that  recently  styled  MaMxiHcHs  by  Gkrald  aod 
others  :  it  is  the  E.  grandU,  Gould. 

The  Melisseus  (olim  Bhringa)  tecUrostris^  H.  would  seem  to  have  been  previously 
undescribed,  and  must  be  very  closely  allied  to  B.  remtfer. 
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13.  Pomaiarkimis  rufcolUs,  Hodgson^  As.  Res.  XIX,  182 ;  where  alao 
aie  described  P.  scUsHcsps,  H.,  which  is  dearly  the  same  as,  and  takes 
pieeedeiioe  of,  P.  leucogaster,  Gould  (P.  Z.  S.  1837, 137J ;  and  P. 
aytkvyei^,  Vigore  (P.  Z.  S.  1831,  173,  and  figured  in  Gbuld's 
Centiiiy,  Plate  LV).  A  fourth  Indian  species  is  the  P.  Harsjlddi,  Sykes 
(P.  Z.  S.  1832,  89) ;  and  a  fifth  the  P.  mantana,  Horsf.  (Lin.  Trans. 
XIII,  165,  and  figured  in  the  'Zoobgical  Researches  in  Java'),  which 
was  obtained  by  Dr.  M'Cadbnd  in  Assam  (vide  P.  Z.  S.  1839,  160). 
Others  inhabit  Australia,  as  the  P.  turditms  and  P.  irwirgatus  of  Tem- 
■nck  (the  latter  having  been  figured  in  Messrs.  Jardine  and  Selby's 
'iSuBtraftiona  of  Oxnilhology,' Plate  LXIX);  and  a  third  has  been  charac- 
toiced  by  Mr.  Ooidd  firom  the  north-western  coast  of  that  country, 
»  P.  nbec^  (P.  Z.  S.  1889,  144).  It  is  probable  that  still  other 
ipeeieB  have  been  added,  with  which  I  am  unaoquainted ;  the  genus 
hning  been  originally  ooDStituted  upon  one  only,  which  encourages  me 

XpAlrAyacihw,  Nobis:  allied  to  Pomaiorhinus,  but  the  bill  much 
longer  and  more  slender,  very  thinly  compressed  throughout  its  length, 
videnin^  only  at  the  extreme  base,  and  describing  a  considerable  incur- 
fitioD.  Humage,  wings,  and  tail,  aa  in  PomatorhiMus,  but  the  toes 
tnd  daws  rather  more  slender  and  efengated. 

The  Dicrurus  (olim  BuckangaJ  albirictus,  H.,  is  clearly  B.  baUcasnus,  which 
voald  appear  to  be  yery  commoo  throughout  India ;  Mr.  Hodgson  has  figured  it  in 
the  IMi  volume  of  the  Asiatic  Betearches. 

The  D.  (^olim  B.J  fumectans,  H.,  does  not  i^^pear  to  tally  with  any  previous  descrip- 
tion with  which  I  am  acquainted. 

The  Ckaptia  mutdp^oitUs,  H.,  is  identified  by  Mr.  Jcrdon  with  S.  €eneus,  or  Di- 
crums  temems,  VieiUoC 

Mr.  Jerdon,  in  his  list  of  birds  inhabiting  the  Indian  Peninsula  (Madr.  Jour.,  No. 
XXXV.,  238,  et  seq.J,  includes  five  species  of  this  genus,  viz.  baUccustMis,  cosrules- 
cats,  Vieillot  (v.  fingal,  Shaw,  ▼.  kuoogatter),  doubtful  macrocereus,  Vieillot, 
mmeuB  (▼.  wmsdpeloidet,  Hodgson),  and  supposed  rst{ffr.  Msjor  Franklin's  list  (P. 
Z.  S.,  1831,  117,)  contains  only  canUescetu;  and  that  of  Col.  Sykes  (P.  Z.  S.,  1832, 
86,,  bat  atruUicens  and  baUeasmu.  Or.  McClelland's  collection  from  Assam  com- 
prised grandu,  BangoonensU,  baUcasskUt  and  aneu* :  and  finally,  I  may  notico 
thai  three  species  are  mentioned  in  Dr.  Horsfield's  catalogue  of  the  biids  of  Java  (Lm. 
Trams.,  XIII,  145),  vis.  forjicaiut  {f  this  is  an  African  bird),  cmeraceus  (there 
dcMaribed),  ami  alleged  Maiobarieus. 

A  monogxaph  of  this  genus,  with  full  and  adequate  descriptions  of  every  species 
known  up  to  this  time,  would  be  highly  acceptable  to  ornithologists.  Various  other 
iasnffdent  notices  of  oriental  species  exist,  of  which  several  may  refer  to  some  of  the 
foregobg. 
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14.  X.  mperdharia.  Nobis :  size  df  a  Shahmour  (Copsytkus  maenmnuj, 
and  efightly  rufous  brown,  with  dull  ferruginous  under-parts,  a  dark 
ash-coloured  head,  and  narrow  white  streak  over  the  eyes.  Loigth  of  a 
male  8|  inches,  and  of  a  fenude  8f  indies ;  of  wing,  finom  bend  2-}  and 
2f  inches,  and  tail  3f  and  d|  inches  :  bill  to  forehead  2  inches  over  the 
curve,  and  1}  inch  in  a  straight  line,  the  upper  mandible  a  little  exceed- 
ing the  lower  one  in  length  :  tane  1  inch,  middle  toe  and  daw  1,-gindi, 
and  hind  toe  and  daw  1  inch,  the  hitter  nearly  If  inch.  CoLonr  of  tiK 
upper-parts  unilbnn  brown,  the  quiUs  and  tail  dusky ;  of  the  under-partB 
dull  or  but  moderatdy  bright  rufo-ferruginous ;  crown,  ocdput,  and 
sides  of  the  head,  dark  cinereous,  having  a  narrow  superdliaxy  white 
line  continued  badcward  to  the  occiput :  throat  whitish,  streaked  witii 
dusky  grey;  and  breast  fiunter  rufous  than  the  belly,  and  obscnrdy 
spotted  with  dusky:  shoulders  of  the  wings  and  tibial  feathers  dark 
cinereous :  bill  dusky-black,  with  whitish  tips  to  the  mandibles ;  and 
legs  apparentiy  leaden-brown,  perhaps  tinged  witii  greenish.  Tlie 
female  only  difRsrs  in  having  the  rufous  colouring  of  the  undcr-parts 
not  so  bright.  Inhabits  Darjeeling,  and  ib  reported  to  be  a  pfeaaing 
songster. 

The  two  last  genera  pertain  to  a  vast  natural  group,  mostiy  diane- 
terized  by  soft  pufiy  plumage  and  its  usual  concomitants — itmnded 
wings  and  a  graduated  tail,  strong  feet  and  daws  (remedying  the  defi- 
dency  of  the  volar  powers),  in  general  a  particular  style  of  marking, 
and  the  bill  assuming  almost  every  modification  of  form,  whence,  from 
the  undue  consideration  with  whidi  this  organ  has  been  customarily  re- 
garded, the  various  genera  have  been  scattered  about  in  systems  acooid- 
ing  to  the  resemblances  borne  by  it  to  the  exdusion  of  everything  else. 
These  birds  hop  with  the  bdly  near  the  ground,  taking  moderately  long 
springs,  tiieir  action  resembling  tiutt  of  a  true  Tree-creeper  {CerthiaJ 
upon  a  horizontal  sur&ce :  the  greater  number  are  gregarious  in  parties 
of  eight  or  ten,  chiefly  but  not  wholly  insectivorous,  seeking  their  food 
much  among  feUen  leaves  as  well  as  upon  trees,  and  in  general  they 
have  loud,  harsh,  and  damorous  voices ;  their  flight  is  short  and  feeble, 
and  they  sail  witii  motionless  expanded  wings  as  fer  as  they  can  before 
alighting.  Many  have  the  bill  laterally  very  much  compressed,  as 
exemplified  by  the  two  genera  last  noticed,  (but  especially  Xiphinfnchu^ 
in  which  it  is  more  or  less  prolonged  and  curved  downward ;  the  same 
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tendency  to  curve,  with  strong  lateral  oQmpreBsioii,  ia  retained  in  the 
much  abcnrter  bOl  of  Thnaiia  (in  the  speciea  of  which  considerable 
diycnity  in  the  form  of  this  organ  ia  observable,  as  seen  by  comparing 
7.  fUeaia  with  T.  Horsfieldi) ;  and  the  brevity  and  yertical  depth 
attain  their  nltimatnm  in  Paradoxomis,  Gould,  (v.  Temnaris,  olim  Suthora, 
Hodgson,  and  BatkyrynchaUt  McClelland,)  where  also  there  is  consider- 
ihfe  lateral  compression.  Other  genera  ^assume  the  memline  and 
vatUer  fonn  of  bill,  as  iVtaJa,  various  species  of  which  differ  in  no  other 
reelect  from  ThnaHa,  and  even  Ortkoimmu,  where  the  diminution  of  size, 
and  delicacy  of  general  conformation  are  carried  to  the  extreme.  Cra- 
tenpma  (v^  lantkocmda,  Gould),  CindoMoma,  and  their  immediate  allies, 
vary  £ram  the  memline  form  of  bill,  passing  from  that  of  Pamaiorkmns 
iafeo  a  corvine,  as  exhibited  by  Keropia  (the  Garruhu  striatus  of  Vigors)  : 
aad  a  meliphagidons  modification  occurs  in  Alcopus  (olim  8ihia),  Hodg- 
son, which  in  other  respects  borders  closely  upon  Craternpus,  while  it 
kads  off  to  the  tiibe  of  Leiotkrix,  Heteromia  (olim  CuHa),  Hodgson,  Pte- 
nUkima  (with  a  Shiike-like  bill),  and  others  in  every  sort  of  way  annec- 
taat,  which  it  would  be  tedious  to  enumerate  further.  A  second  exam- 
ple of  one  of  the  most  remarkable  forms,  I  proceed  to  characterize  as — 
Pmndaxonus  rufioept.  Nobis.  A  rigid  divider  might,  indeed,  consti- 
tute of  this  a  separate  division,  ranging  intermediate  to  Paradoxomis 
and  Omastoma,  Hodgson  (ante,  X.  p.  856) ;  but  without  having  a  specimen 
of  Paradosomit  to  compare  it  with,  I  shall  provisionally  refer  it  to 
that  genns.  Length  7  in*>  of  wing  from  bend  3^,  and  middle  tail  feathers 
S|  in.,  the  two  next  on  either  side  somewhat  longer,  the  rest  graduating, 
and  liie  outermost  f  in.  shorter  than  the  longest :  6th  and  7th  quills 
subeqpal  and  longest,  5th  a  mere  trifle  shorter:  bill  to  forehead  j>  inch 
in  a  stcaigfat  line,  and  aboye  j-  inch  in  greatest  vertical  depth,  the  ridge 
of  tiie  upper  mandible  describing  a  considerable  curve,  and  rising  some- 
what from  its  base,  while  the  point  a  little  overhangs  that  of  the  lower 
mandible;  the  sides  are  compressed,  the  section  of  the  upper  ridge  is 
roonded,  and  the  general  fonn  denotes  a  high  degree  of  compressive 
povrer;  nostrils  round,  lateral,  and  basal,  and  concealed  by  semi- 
reflected  feathers  directed  upwards:  tarsi  strong,  somewhat  exceeding 
1  inch  in  length,  and  furnished  with  stout  daws  suited  for  perching. 
General  colour  oUve-brown,  darker  and  tinged  with  rufous  on  the  wings ; 
white  underneath,  a  little  sullied  on  the  flanks  and  sides  of  the  abdo- 
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men ;  and  head,  cheeks,  ear-coverts,  nape  and  sides  of  the  neck,  bright 
rufous :  wings  underneath  partly  edged  with  pale  rufous :  the  v^per 
mandible  chiefly  homy  brown,  and  the  lower  pale  yellowish ;  a  £ev 
small  black  vibrissas  at  the  rictus,  and  legs  and  feet  pale.  Described 
from  two  specimens  received  from  Bootan. 

16.  Keropia  striata,  G.  Gray ;  Garruks  striatus,  Vigors,  P.  Z.  S., 
1831,  7,  and  figured  in  Gould's  Century,  pi.  XXXVII.  I  quite  agree 
with  Mr.  G.  Gray  with  respect  to  the  propriety  of  arranging  this  bird 
among  the  Crateropodina  of  Swainson,  and  would  also  locate  the  genua 
Kitta  as  another  pseudo-corvine  member  of  the  same  extensive  natonl 
assemblage. 

17.  Crateropus  Nipalensis;  Cinchsoma  Nipalense,  Hodgson,  As.  Res. 
XIX.  146. 

18.  Cr.  chrysopterus ;  lanthocincla  chrysoptera,  Gould,  Proc.  Zod. 
Soc.  1835,  186. 

In  the  "  Natural  History  and  Classification  of  Birds,"  ii.  234.  Mr. 
Swainson  has  justly  identified  the  lanthocincla,  Gould,  (Proc,  Zool,  Soe, 
1835,  47,)  with  his  Crateropus,  "  published  more  than  four  years  previ- 
ously." Mr.  G.  Gray,  however,  in  his  "  List  of  the  genera  of  birds," 
(p.  27),  has  ranged  lanthocincla  as  a  synonym  of  Garrukup,  Lesaon, 
and  introduces  Crateropus  as  a  separate  head ;  but  most  assuredly  the 
Cr.  Reinwardii  of  Swainson's  '  Zoological  Illustrations,"  is  a  thorou^ 
lanthocincla,  apud  Gould.  Mr.  Vigors  referred  the  species  described 
by  him  to  his  Cinchsoma,  now  properly  restricted  to  the  Australian 
form  exemi^ified  by  C  punctatum,  v,  7\trdus  punctatus  of  Latham; 
and  Mr.  Hodgson  has  also  described  several  species  under  the  ge- 
neric head  Cinchsoma,  The  form  is  extensively  represented  on  the 
Sub-Himalayan  re^ons,  both  as  respects  species  and  individuals.  Mr. 
Hodgson  enumerates  14  species  as  inhabitants  of  NepAl,  of  which  5 
have  been  described  by  Mr.  Vigors  (in  Proc.  Zooi.  Soc.  1831,  55-6,  and 
I7I),  and  a  sixth,  the  Corvus  leucolophus,  Lin.,  figured  as  Garruks 
leucolophus  in  Gould's  Century,  was  judiciously  assigned  by  him  to  the 
same  group.  Since  then  Mr.  Gould  has  described  5  other  species  (in 
Proc.  ZooL  Soc.  1835,  pp.  48  and  186-7)>  which  descriptions  weie 
unknown  to  Mr.  Hodgson  at  the  time  he  prepared  his  paper  on  the  genus 
published  in  As.  Res.  XIX,  143  et  seq,  (bearing  date  of  publicatifm 
1836),  wherein  8  presumed  new  species  arc  added  to  those  of  Vigors; 
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four  of  diem,  however,  appearing  to  me  to  be  identical  witii  as  nugiy 
of  Gould's.  Lastlj,  in  the  catalogue  of  Dr.  McClelland's  Assam  birds 
(P.  Z.  S*,  1839,  159-60),  two  more  species  are  added,  on  the  anthority 
of  Dr.  Harsfield;  and  I  now  add  two  others,  making  18  from  the  soa- 
tihem  or  Indian  base  of  the  Himalayan  range. 

The  following  amended  list  resolts  from  my  analjrsis  of  the  varions 
descHpiioiis  referred  to,  whOe  a  study)  of  the  labours  of  foreign  natu- 
nlists  is  still  necessary  to  establish  t^  nomenclature  in  all  cases. 

O.  lemcolopkas;  Conms  kucohpkus,  lin.,  figured  in  Gould's  Century, 
pi.  Xyill.  A  variety,  or  perhaps  a  very  closely  allied  species,  is  noticed 
in  one  of  my  Reports  (ante,  X,  p.  934). 

Cr.  albogularis,  Gould,  P.  Z.  S.,  1835,  187  ;  Cinclosoma  alHyula, 
Hodgson,  As,  Res.,  XIX,  146.  In  both  cases  the  near  affinity  to  the 
|ieoeding  spedes  is  remariced.* 

O.  ywhtris ;  lantkoeincla  gnkaris,  McClelland  and  Horsfield,  Proc. 
Zoei.  Soc.y  1839,  159 :  allied  to  the  last  species. 

G*.  oediatms;  Cinclosoma ocellatum,VigoTs,  Proc.  ZooL Soc,  1831, 55. 
and  figured  in  Gould's  Century,  pi.  XV. 

O.  caputratus;  CincL  capistratum.  Vigors,  Proc.  Ziool.  Soc.  1831,  56. 

Cr.  varuufatus;  Cincl.  varie^atmn,  Vigors,  Proc.  Zoo/.  Soc.,  1831,  55, 
and  figured  in  Gould's  Century,  pi.  XVI. 

O.  Uneatus;  Cinel.  lineatum.  Vigors,  Proc.  Zool.  Soc.,  1831,  56« 

(V.  erytkrocepkabts,  Cincl.  erythrocephalum.  Vigors,  Proc.  Zool.  Soc., 
1831,  171,  and  figured  in  Gould's  Century,  pL  XVII. 

O.  spumaius;  lantkoeincla  squamata,  Grould,  Proc.  Zool.  Soc.,  1835, 
48;  duel,  mdamnra  (?),  Hodgson,  As.  Res.,  XIX,  147. 

O.  ckrysopterus ;  I.  chrysoptera,  Gould,  Proc.  Zool.  Soc.,  1835, 48. 
Cr.  rtfogularis ;  /  rufogularis,  Gould,  Proc.  Zool.  Soc.,  1835,  48 ; 
Cinel.rufimenta,  Hodgson,  As.  Res.,  XIX,  148. 

Cr.  peetoraUs,  Gould,  Proc.  Zool.  Soc.  1835,  186.,  McClelland  and 
Horsfield,  Ihid,  1839, 160 ;  Cincl.  grisauris,  Hodgson,  As.  Res.,  XIX,  146. 
Cr.  Nipalensis;  Cincl.  N^folense,  Hodgson,  As.  Res.  XIX,  145. 
Cr.  monHegerus;  dinel.  monUeyera,  Hodgson,  As.  Res.,  XIX,  147. 
Cr.  cmrulatus ;  Cinel.  cearulatum,  Hodgson,  As.  Res.,  XIX,  147* 

*  At  the  time  of  writing  this,  I  had  not  identified  a  specimen  which  I  find  that  the 
Asiatic  Societj's  Museum  potsesses  of  this  species.  It  is  considerably  less  allied  to  Cr. 
tfucolopkus  than  is  my  Cr.  leucogenys. 
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Cr.  lunaris ;  /.  hmaris,  McCldland  and  Horafield,  Proc.  Zooi  .Soe., 
1839,  160. 

Cr,  ptniceus.  Nobis :  leng^  8  inches*  of  wing  firom  bend  ^  indies, 
and  middle  tail-feathers  4  inches,  the  outennost  2f  inches ;  bill  to  fore- 
head f  inch,  and  to  gape  |  inch;  tarsi  1}  inch :  streak  through  liie  eye, 
ear-coyerts,  sides  of  the  neck,  exterior  margins  of  the  primaries,  and  of 
the  terminal  portion  of  the  secondaries  and  longest  tertiaries,  with  the 
lower  tail*ooTerts,  gUstening  crimson :  rest  of  the  plnmage  a  rich  biowii, 
rather  paler  beneath,  and  tinged  with  mfoos  on  tiie  wings ;  the  tail  dndcy 
abore,  each  feather  tipped  with  mf o-femiginoas,  and  the  lateral  ones 
more  broadly ;  beneath  niddy  :  feathers  of  the  crown  elongated,  foraiing 
a  lax  crest  as  in  various  other  species ;  tiiose  on  the  sides  of  the  cnnm 
maiginedlaterally  with  black, forming  a saperdliary  streak:  seoondaries 
black  interiorly,  and  partly  margined  with  light  grey.  Bill  dusky,  and 
legs  apparently  brown :  locality  uncertain. 

Cr,  leucogenys,  Nobis.  More  nearly  allied  to  Or.  leuedapkus  Ihain  is 
Cr,  aUmguktris,  but  erestless,  though  the  frontal  feathers  stsnd  erect 
and  rigid.  Length  10|  inches*  of  wing  4^  inches,  and  midifle  tail 
feathers  6^  inches,  the  outermost  1  inch  sh<»ter ;  bill  toforehead  I  mdi, 
and  to  gape  If  inch;  tarsi  1^  inch.  Crown,  occiput,  neck,  and  under- 
parts,  dark  ash-odour;  the  forehead,  lores,  orbital  region,  streak  finm 
the  eye  backward,  feathers  at  the  base  of  the  lower  mandible,  and  the 
throat  and  fore-neck,  black,  as  likewise  the  tip  of  the  tail;  ear-coyer  Is 
white,  and  a  little  of  this  posterior  to  the  black  on  the  forehead:  rest  of 
the  upper  parts,  witii  the  thighs,  vent,  and  lower  tail-coverts,  r'*^'*™g 
forward  on  the  flanks,  dark  greenish  olive-brown:  primaries  edged  with 
greyish,  snd  slightly  albescent  tips  to  the  under  surfece  of  the  outer  taO 
feathers :  bill  dusky,  and  legs  apparently  greenish  yellow.  FVom  Upper 
Bengal. 

Besides  these  18  species,  two  others  have  been  described  by  Mr. 
J^on  from  the  Neilghieiries,  as  Cr.  cachinnans  (Madr.  JL,  No.  AAV, 
255,  and  there  figured),  and  Cr.  DdkserH  (Ibid,  256) ;  but  I  am 
unaware  of  any  having  been  observed  on  the  Malabar  range,  nor  is  any 
species  noticed  in  Mr.  Byton's  catalogue  of  a  huge  collection  of  bird- 
skins  from  the  Malay  peninsula  (P.  Z.  S.,  1839,  101,  et  seq.) ;  neitho* 
among  the  Turdi  (comprising  various  modem  genera)  of  Dr.  Horsfidd's 
list  of  Javanese    birds   {Lin.    Trans,,  XIII,    147,  et  seq.),  and  the 
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Suaalm  species  referred  to  Jkardtu  by  Bir  Stumfefd  Raffles  (ibid,  309 
et  ieq.)«  does  tibere  seem  to  be  cme  appertamiDg  to  this  genus.  The 
&.  Bempardu,  agaan,  figured  in  Swainson's  Dlartialions,  and  nrliieh 
vas  krmerfy  undentood  to  have  been  received  horn  some  part  of  the 
lafian  ardupdago,  has  since  juxyved  to  be  an  inhabitaBt  of  Western 
Ainca»  as  notieed  witii  three  other  species  from  that  locality  in  die 
Tifa  Ornithological  yolnme  of  the  Naturalist's  library.  Neverthekw,  it 
cm  hardly  be  supposed  bat  that  manj  speeies  inhabit  the  interior  uplsad 
diatiictB  of  the  regions  adrerted  to.* 

Gadidnm,  Nobis.  The  geaw  Cmettdk,  QoM  (P.  Z.  8^  1837, 
930),  being  identieal  with  PMtrmkam  of  Swainson,  I  tnmsfer  the 
fDnaer  name  (with  a  slight  alteration)  to  a  nearif  allied  form,  charac- 
tenicd  as  iailowB.  BiU  shorter  than  the  head,  stiai^t«  slender,  higher  than 
Inad,  the  ridge  of  the  ixpget  wandihle  tolerably  acute,  and  its  tip  very 
i£^tly  emarginated ;  inferior  goays  asflffltding  for  the  terminal  half, 
inparting  to  the  bill  the  appearance  of  a  tendency  to  bend  upward : 
aaal  apertures  an  elongate-oval  fissure  in  the  lateral  nasal  membrane, 
md  partially  impended  by  the  short  semi-reflected  frontal  feathers:  gape 
aoBcd  with  a  few  small  sets.  Wings  and  tail  rounded,  the  4th,  5th, 
ud  6th  primaries  equal  and  longest.  Legs  and  toes  slender,  the  tarsi 
OBooth  and  nnacutdlate,  and  very  long,  as  is  also  the  middle  toe ;  claws 
tat  modfixatdy  curved,  and  of  little  more  than  mean  length.  Flnmage 
Sg^  soft,  and  full,  having  a  scale-like  appearance  on  the  crown, 
keast,  andbdly. 

19.  C.  yhmtafe.  Nobis.  Length  7f  indies,  of  wing  from  bend  3} 
inches*  and  nuddle  tail  feathers  3^  inches*  the  outermost}  inch  shorter ; 
Ul  to  fotehcad  nearly  f  inch,  and  to  gape  ^  inch;  tarae  1^^  inch; 
anddle  toe  and  daw  li  inch,  and  hind  toe  and  daw  f  inch,  the  kst  f 

16 

iadi.  Plumage  dark  fuaco-cyaneous,  the  rump  dusky ;  flanks  somewhat 
ariiy,  and  mid^  of  the  beUy  slightiy  grey-edged;  lores  and  inmiediate- 
ly  abofve  tibe  beak  bladdah,  eontrasting  with  a  bright  ocsrulean  forehead ; 
bend  of  Uw  wing  also  cosnilean,  bat  leas  bright;  and  wingkt,  primaries 
vkL  tlieir  coverts,  secondaries  and  tertiaries,  dark  olive-brown;  a  white 
spot  on  the  under  soifoce  of  the  wing,  beneath  the  winglet :  bill  black, 
and  legs  duaky-brown.    Daijeeling. 

*  My  supposed  variety  of  CV.  leucclophus  (J.  A,  S.,  X.  924J  was  received  from 

2  B 
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20.  Testa  (subsequently  Anura)  cyanweniris,  Hodgson,  /.  A.  S.,  1 837, 
101 ;  'genus  Micrura  of  Gbuld,  the  bird  h9,viDg  a  very  distinct  small  tail. 
Aipenumia}  Swainson, 

21.  Alcopus  (olim  Sihia)  nigriceps,  Hodgscm,  /.  A,  S.,  1839,  38.  A 
specimen  in  nestling  plumage  only  differs  in  the  comparative  ahortiiess 
and  flimsy  texture  of  its  clothing  feathers,  and  the  diminished  brightness 
of  their  colouring. 

22.  Prosorinia  (olim  Cochoa)  pwrpureaP  Hodgson,  /.  A,  8.,  V,  359 ; 
n.  s.?  Hodgsonii?  Nobis.  This  nearly  agrees  with  Mr.  Hodgson's  des- 
cription, hut  would  appear  to  be  smaller,  with  the  wing-speculum  not 
white,  but  of  the  same  hue  as  the  crown:  the  jspecimen  is  marked 
male.     I  annex  a  description  :  length  10  inches,  of  wing  5^  inch,  and  tail 

4^  inches ;  bill  to  forehead  f  inch,  and  to  gape  1^^  inch ;  tarse  \\  indi, 

middle  toe  and  claw  1^  inch,  and  hind  toe  and  daw  above  ¥  inch. 

Jo  ^ 

General  hue  slightly  purpurescent-fuscous,  the  tail  cyaneoua-grey 
tipped  with  blade,  and  wings  mottled  with  darker  cyaneous,  pale  blue- 
grey,  and  deep  black :  forehead,  crown,  and  ocdput,  pale  bhie-grey,  lite 
feathers  here  being  lengthened  and  somewhat  loosely  webbed,  and 
laterally  impending  a  broad  black  superciliary  streak  continued  back- 
ward to  the  ocdput;  lores  and  ear-coverts  also  deep  black,  and  tlie 
whole  of  the  under-parts  uniform  fuscous :  outer  webs  of  the  primanes 
(save  the  first  one)  pale  blue-grey  near  the  base,  contrasting  with 
the  winglet  which  is  black,  as  is  also  the  remainder  of  the  primaries ; 
secondaries  and  tertiaries  dark  cyaneous,  the  former  broadly  tipped 
with  black  to  an  oblique  line  even  with  the  longest  teitiary ;  there  is 
some  pale  grey  also  on  the  border  of  the  wing  anterior  to  the  winglet, 
and  the  quills  and  tail  are  wholly  black  tmdemeath.  B31  black,  and 
legs  dusky.    Daijeeling. 

This  genus,  originally  classed  by  Mr.  Hodgson  among  the  Thruahes, 
has  since  been  regarded  by  him  as  Ampelidous,  and  inteimediate  to 
Ampelis  and  Casmarhynchus.  It  appears  to  me  to  bear  some  relatioDahip 
to  the  Leiotrichinee.  The  Ampelidm  possess  at  least  one  distinct 
oriental  representative  in  Calyptomena,  and  an  alleged  Himalayan  P^ktb 
has  been  described  by  Mr.  Burton  (P.  Z.  S.,  1886,  113).  The  CSra- 
taionyx  of  Eyton  (ibid,  1839,  104,)  agrees  with  the  two  last  genera  in 
having  syndactyle  toes,  and  is  perhaps  also  referrible  to  the  same 
family;  wherein  the  northern  form  Bomhycilla   has  been  generally 
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located.  Bat  the  whole  TWt  series  of  Inseswna  stands  exceedingly 
in  need  of  ihoioiigh  revision  by  a  naturalist  of  sufficient  penetration 
ta  distingaish  between  mere  superficial  modifications  bearing  reference 
to  bafaity  and  the  more  immediate  subtypes  of  form  npon  which  such 
fazied  modificatioas  are  especially  baaed. 

33.  HeterorniM  (oKm  CuUti)  Nipadensis,  Hodgson,  Jomm.  As.  Soc. 
1886,  771*  A  Mwgnlar  fonn,  not  without  some  distant  affinity  to  the 
bet,  but  nearly  related  to  nought  with  which  I  am  acquainted. 

34.  Ptenttkms  erjtkropterus,  Swainaon ;  Lamsts  efjthrapterus.  Vigors, 
Proe.  Zooi.  Soc.  1881,  23,  and  figured  in  Gould's  Century,  Fl.  XI. 
Female,  difiering  from  the  figure  in  Gkrald's  work  by  having  the  back 
and  scapnlaiies  more  tinged  with  cinereous,  and  the  purer  ash-grey 
of  the  head  continued  to  beyond  the  occiput,  and  including  the 
ev-oQfverts.  A  young  male  differs  in  the  looser  texture  of  its  clothing 
festhen,  in  having  the  head  and  ear-coverts  concolorous  with  the 
l«dc,  and  the  same  defined  white  streak  commencing  above  the  eye  as 
in  die  mature  male ;  this  being  wanting,  or  only  the  merest  trace  exist- 
ing of  it,  in  the  female. 

35.  Pt.  rufiventer.  Nobis,  n.  s,f  Female  allied  to  the  preceding 
qiecies,  but  difiering  in  the  disposition  of  its  colours,  in  having  a  longer 
and  more  graduated  tail,  and  in  its  beak  being  somewhat  bnger  and 
more  compreseed,  with  the  terminal  hook  of  the  upper  mandible  rather 
less  developed.  Length  7f  inches,  of  wing  from  bend  barely  3^  inches, 
and  middle  tail  feathers  3|  inches,  the  outermost  \\  inch  shorter ;  bill 
4  inch  to  forehead,  and  1  indi  to  gape;  tarse  1^  inch.  Back  and 
srapalarifiw  vivid  olive-green,  a  little  mingled  with  black,  which  may  be 
the  predominant  colour  of  these  parts  in  the  male:  forehead,  lores, 
snper-orbitaxy  region,  sides  of  the  head,  ear-coverts,  throat,  and  breast, 
ash-grey,  passing  into  deep  black  on  the  crown,  which  colour  is  eon- 
tinued  over  the  occiput  and  nape :  rest  of  the  under-parts  dull  ferrugi- 
aous,  with  an  ill-defined  broad  zone  of  safiSron  across  the  lower  part  of 
die  breast,  bordering  the  grey:  upper  tail-coverts,  and  tips  of  the  secon- 
dariea  and  of  the  longest  tertiary,  together  with  those  of  all  the  tail- 
feadierB,  deep  fenruginous:  wings  principally  green  externally,  the 
vinglet  and  primary-coverts  bhck,  and  all  but  the  two  outermost 
primaries  more  or  less  edged  with  whitish-grey,  towards  the  tip  only  in 
the  more  inward,  the  rest  of  the  edging  being  green :  internally  all  the 
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wing-fealiien  are  bbek,  the  seooodtties  nammky  edged,  and  the 
lies  broadly,  with  green ;  the  uiider-Biirfiure  of  the  wings  is  iUvcaoent- 
white  where  pure  while  in  Pt.  enftkr^Urus:  nropygials  green  wrilh 
black  shafts ;  the  next  pair  of  tail-feathen  haying  a  green  onter-maigin 
increasing  in  breadth  towards  the  base,  and  the  rest  of  the  tail  wlkolfy 
black.  exoeptiBg  the  rufous  tips  before  ootioed:  tiiie  three  omtennost 
rectrioes  successiTely  gnwiuate  in  length,  while  the  otiiens  are  sob- 
equal.    Bill  black,  and  legs  appareoidy  light  beown. 

26.  Lehtkru  cai^fga:  Cs/yyfs  (olim  Bahila)  colyy^o,  Hodgson, 
Ind.  Rev.  1838,  88. 

27.  L.  cffOMoptera :  Uemlparms  (olim  iSmni)  cyaanpiera,  Hodgaoo,  Imd. 
R€D„  1838,  88 ;  Lewtkris  iq^,  MeClelland  and  HorsfieUL,  P.  Z.  S. 
1839,  162. 

28.  L.  strigulu :  H.  singula,  Hodgson,  Ind.  Rep.  1838.  89. 

The  Asiatic  Society's  Museum  ^^*^fa»'"*  examples  of  three  ^lecies  of 
this  elegant  group,  viz.  eyunofitera,  igmsHneta  (Ptoparus  oiioa  Minls- 
ignotinetas,  Hodgson,  Imd.  Rev.,  1838,32,  sea  Lehtkrix  omata,  McCOd- 
land  and  Horsfield,  P.  Z.  8.,  1839,  162),  and  N^nlentis  (Hernqsarms'- 
olim  Swa-Nipalensis,  Hodgson.  Ind.  Rev,  1838,  89).  The  L.  aigmaia. 
McClelland  and  Horafi^,  P.  Z.  8.,  1839.  162,  is  deady  distmct  from 
any  of  those  of  Mr.  Hodgson,  who  further  deacribes  jL.  (Prapans, 
olim  MkUaJ  castaaieqfs,  (PMlocahf*,  olim  MesiaJ  argentmu'is,  and 
(Hemiparws,  olim  Sioa,J  vm^^tus,  I  do  not  myself  perceive  the  neces- 
sity of  subgenericaUy  dividing  them,  and  mucb  suspect  that  seveml  wil 
prove  to  have  prior  appellations.  The  Poigodon  (olim  Yakina),  Hodgsoa, 
As.  Res,  XIX,  165,  to  judge  from  the  Society's  specimens  of  P.  /km- 
coUis  (referred  with  a  note  of  doubt  to  this  genus  by  Mr.  Hodgson), 
would  seem  to  be  dosely  allied. 

29.  Parus  JIavooristaSus,  de  Lafiresnage;  Mesange  d  hs^pe  jame^ 
GKierin,  Mag.  Zod.,  PL  LXXX,  Janvier,  1837,  apud  H<Ntafield  :  P.  std- 
taneus,  Hodgson.  Ind.  Rev.  April,  1837,  p.  81. 

30.  TVicepkorus  siriatns,  Nobii.  Female  :  the  sexes,  bowever,  repuitdl 
tobesimilar.  Length8finehes,  of  wing  4|  inches,  and  tail  4  hatches;  Id 
to  fordftcad  |  inch,  and  tarse  under  f  inch.  General  colour  oUve-greGiV 
brightest  on  the  wings  and  rump,  the  crown  and  bade  darker,  with  a  tipgl 
of  cinereous  on  the  latter,  and  the  feathers  of  these  parts  having  a  nurow 
white  mesial  streak  occup3ring  their  ehaltB :  occipital  plumes  elongate4 
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bat  having  bo  hair-like  Btems  mtennixed :  dun,  a  streak  from  the  no8- 
tril  to  near  the  eye,  the  fore-part  of  the  wings  underneath,  and  the  lower 
ti3-oovert8,  hright  ydk>w ;  a  tinge  of  the  same  on  the  throat,  fore- 
aeek,  and  bdly,  tiie  feathon  of  the  fore-neck  heing  each,  tipped  with  a 
bhck  tpot :  breast  and  ear-coverta  whitish,  tipped  and  laterally  mar- 
gined with  gieyish-bladc,  the  tips  becoming  obsolete  on  the  belly  :  tail 
duky,  having  its  eacterior  webs  greenish  to  near  the  end,  and  tinged 
vidi  yeDow  imdenieath;  the  two  outermost  rectrices,  and  the  third 
to  B  leas  extent,  tipped  chiefly  on  the  inner  vane  with  yellowish  white. 
M  blaiddsh,  and  legs  dusky-brown* 

Ilus  species  would  seem  to  be  allied  to  TV.  >7iii;m/m,  Oould  (P.  Z.  S. 
1836,  G),  whidi  is  also  from  the  Himalaya,  and  was  met  with  by  Dr. 
Mcd^and  in  Assam.  "  TV.  cristaius,  n^ra  oHoaceo^/lavescens ;  genis 
fOtveqme  sartSdk  alhis,  Lomg,  tot,  8  wsc ;  rostri,  6  ;  dUs,  4 ;  cauda,  3^  ; 
tern,  f ;  Rcstnm  pedesqne  comeo^lmamei.  The  crest,"  it  is  added, 
"  ooDsistB  of  ebngated  feathers,  intermingled  witiii  the  hairy  bristles 
snal  in  the  genus."  The  same  species  is  thus  described  by  Dr. 
McdeUaad.  **  Length  8  inches.  Colour  jrellowish-green  above,  with  a 
tinge  of  hrown  on  the  wings  and  tul,  beneath  bright  yellow :  crested 
vidi  narrow  featheis,  becoming  progretaively  longer  from  the  nostrils 
to  the  crown :  bill  strong,  compressed,  and  slightly  hooked ;  cheeks 
sod  ni^  scantily  covered  with  feathers."  (P.  Z.  S.  1889,  158). 

Mr.  Jerdon  adds  to  the  Indian  species  of  this  genus  a  bird  which 
he  conceives  to  be  the  Tardus  Indicus  of  the  old  authors,  and  which 
he  briefly  describes  as  follows,  by  the  appdlation  of  TV.  Indicus,  remarking 
tiiat  the  TV.  fmotohis,  Gould,  a{^>ear8  to  difier  only  in  being  crested. 
"Length  7^  to  8  inehes,  wing  4  inches, tail  ^  inches,  tarsus  rather 
more  than  jj^ths.  Above  olive  green ;  eye-streak  (extending  to  the  fore- 
head), and  beneath,  yellow;  bill  and  1^  black;  irides  Uood-red.  This 
bird  frequents  only  thick  and  lofty  jungle  on  the  West  Coast,  being 
irand  occasionally  as  high  as  5000  feet.  It  lives  in  raaall  flocks,  flying 
from  tree  to  tree,  and  keeping  up  a  continual  and  pleasing  Bulbul-like 
wvUe.  In  an  the  q>ecimens  I  have  examined,  I  have  found  fruit  only 
in  its  stomach ;  but  from  the  strong  bristles  at  the  base  of  the  bill, 
I  suppose  it  may,  at  certain  seasons,  partake  of  insects.  Hie  same 
gentleinan  assigns  to  this  genus,  at  least  provisionally,  the  Ixos  virescens, 
Tem.y  and  a  typical  species  exists  in  the  Javanese  Turdus  gularis,  Hors- 
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field,  described  as  follows :  T.  Jusceseente  olioaceus  aUs  eauddque  ft 
geneis,  gtdd  alhd,  abdomine  flavo,  Remiges  inSernk  /ksea ;  verier  griaeo 
ferrugineus;  axUUs  flavescentes,  Longitudo  7  poll**  (Lin,  TVtnw.  xiii, 
150).  To  these  may  be  added  IV.  crispiceps,  nobis,  described  in  my 
Report  for  February  as  an  inhabitant  of  TenasBerim  and  tiie  Malay 
Peninsula. 

31.  Pgcnonottts  (Kuhl ;  Braehypus*  Swainson;)  melanocepMus,  Hard- 
wicke  and  Gray :  Vangaflaviventria,  Tickell,  /.  A.  8.  11.  57S. 

32.  Hypsipetes  psaroides,  Yigore,  P.  Z.  5.  1831,  43,  and  figured  in 
Gould's  Century,  pi.  x.  A  very  dosely  allied  species  to  tiiis  has  recently 
been  discovered  on  the  Ndlgheirries,'the  H.  Neilgheiriensis,  Jerdon, 
Madr,  Jour.  No.  xxv,  245,  and  there  is  another  in  the  Indian  Peninsnls, 
the  H.  Ganeesa,  Sykes,  P.  Z.  S,  1832,  86,  and  figured  in  Jardine  and 
Selby's  Illustrations  of  Ornithology,  pi.  cxlvii.  Two  more  are  de- 
scribed in  the  list  of  Dr.  McGlelland's  birds  procured  in  Assam,  as  H, 
McClellandii,  Hoi«f.,  and  H,  gracilis,  P.  Z.  S.  1839,  159. 

33.  Chloropsis  Hardwickii ;  Jardine  and  Selby,  ///.  Om.  ii.  Appen- 
dix; CM.  cyanopterus,  Hodgson;  CA/.  chrysogaster,  McClelland  and 
Horsfield,  P.  Z.  S.  1839,  167.— Vide  my  Report  for  January, 

Heterophasia,  Nobis,  n.  g}  A  curious  Meruline  form,  exhibiting 
affinity  for  various  distinct  genera,  but  which  cannot  be  immediateiy 
approximated  to  any  with  which  I  am  acquainted.  It  has  long  rounded 
wings,  a  very  long  and  much  graduated  tail,  slender  and  slightly  carving 
bill,  and  rather  short  tarsi.  Bill  longer  than  the  head,  slender,  taper- 
ing, a  little  incurved,  its  base  as  high  as  broad,  and  gradually  more 
compressed  for  the  basal  f  ths ;  the  ridge  of  the  upper  mandible  distinct 
(but  not  sharp)  to  beyond  the  nostrils,  then  rather  less  so,  and  its  tip 
very  slightly  if  at  all  emarginated  :  nostrils  somewhat  large,  and  afanoel 
closed  by  impending  membrane,  the  naral  orifices  appearing  as  mere  fis- 
sures  on  the  inferior  margin  of  this,  though  more  apart  anteriorly :  a 
few  small  setae  at  the  gape.  Tarse  somewhat  longer  than  the  middle 
toe ;  and  the  claws  compressed  and  suited  for  perdtiing.  Wings  having 
the  5th  or  6th  primary  longest,  and  the  7th  equal  to  the  4th.  TU 
broad  and  very  much  lengthened  and  graduated.  The  plumage  thiongh- 
out  is  soft,  dense,  and  smooth  ;  the  wings  and  tail  tolerably  firm. 

•  "  Previously  employed  in  other  branches  of  Natural  History."— G.  Gray. 
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34.  JET.  cuculqpsis.  Nobis.  Length  12^  to  13  mches,  of  wing  firom  bend 
4}  inches,  and  middle  tail'feathen  7^  to  Scinches,  the  outermost  4|-  inches 
ahorter,  and  all  the  rest  graduating ;  bOl  to  forehead  i  inch,  and  to  gape  1^ 
indi;  tarse  1  inch.  General  colour  greyish-fiiscous  on  the  upper  parts, 
beneath  dark  ashy,  becoming  paler  on  the  belly ;  medial  third  of  the  outer 
webs  of  four  of  the  secondaries  white,  finrming  a  moderately  large  wing- 
spot;  the  rest  of  the  wing,  add  tiie  tail  feathers,  dusky,  all  the  latter 
baTiDg  broad  whitish-grey  tips :  forehead  and  lores  black.  Bill  and  feet 
hfa'*^'^!*  Some  (females  ?)  have  a  brownish  cast  of  general  colouring, 
wtieh  18  not  obeerrable  in  others.  At  a  first  glance,  this  bird  is  apt  to 
be  mistaken  for  CucuUdous ;  an  appearance  to  which  its  large  and  length- 
eaed  graduated  tail,  each  feather  tipped  with  whitish,  its  incunred  bill, 
lad  the  general  hue  of  its  colouring,  alike  contribute.  From  Daijeeling. 

35.  Accentor  Himalajfanus}  Allied  to  A.  Aljrinus,  but  little  larger 
dnn  A.  modniaris.  Length  6  inches,  wing  3}  to  3^  inches,  tail  2^ 
inches,  bill  to  forehead  ^  inch,  and  tarse  nearly  {  inch;  sci^ularies 
ind  interscapularies  rofous-brown,  motded  with  large  black  terminal 
ipotB  cm  the  middle  of  each  feather,  more  or  less  developed  in  different 
specimens :  forehead,  crown,  occiput,  neck,  shoulders  of  the  wings,  and 
ramp,  nearly  uniform  dingy  grey-brown,  with  an  inconspicuous  lighter 
grejish  eye-streak;  throat  and  fore-neck  white,  with  small  round 
Idack  spots  disposed  as  in  ^.  Alpinms ;  ear-coverts  streaked  with  fulves- 
oent,  and  small  loral  and  infira^orbital  feathers  tipped  with  fiilvous-white . 
gofget  brown,  more  or  less  tinged  with  rufous,  which  latter  brightens 
on  the  lower  breast,  ianks,  and  sides  of  the  belly,  the  feathers  being 
kterally  edged  with  white,  and  some  having  dark  streaks  on  the  flanks 
posterioriy :  lower  tsil-coverts  white,  with  lanceolate  central  dusky 
spots :  wings  intricatdy  mottied,  having  the  anterior  range  of  coverts 
dusky-black  with  white  tips,  the  next  or  great  range  fulvescent-grey 
exteriorly  at  base,  and  dusky-black  for  the  remainder  with  slight  whit- 
idi  tqw :  primaries  edged  with  grey,  secondaries  with  brown,  and  tertia* 
riea  with  folvons :  tail  dusky,  having  a  large  white  spot  at  the  tip  of  the 
<mter  web  of  eadi  feather.  Bill  black,  and  legs  reddish  brown.  This  is 
a  typical  Acceptor,  and  the  first  which  to  my  knowledge  has  been  obtained 
on  the  Himalaya  range,  though  A.  Alpinus  is  included  in  M.  Tem- 
minck's  list  of  European  birds  inhabiting  Jiqpan.  A.  modularis  has  been 
killed  near  Smyrna  in  winter  (P.  Z.  S.,  1836,  98),  where  stated  to  be 
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rare.  Referrxng  to  Mr.  YaneU's  work  on  British  birda,  I  perceive  it 
remarked  that  a  speciea  of  this  genus  has  been  received  from  the  Hima- 
kya,  which  is  probably  that  here  described. 

36.  PUta  iMchalis  ?  Nobis,  n.  s.  ?   Length  H  inches,  of  wmg  4| 

inches,  tail  2f  inches,  bill  to  forehead  \\  inch,  and  to  gi^  If  indi,  its 

vertical  depth  at  base  above  }  inch,  and  tarse  2  indies.    Above  shiniiig 

dingy  green,  passing  into  fiilvesoent-brown  on  the  sci^iilaries  and 

wings ;  the  back  of  the  neck  verditer-Uue ;  and  the  occtpot  above  it 

greenish  :  crown,  sides  <A  the  head,  and  nnder-parts,  doll  mfons-biawn, 

paler  on  the  forehead  and  throat ;  bill  robust,  and  cameous-tinged  wiA 

dusky ;  the  legs  apparently  pale  cameous.     Specimen  mariced  male. 

87.  Turdus  {Oreocmcla,  Gould,)  Whkei,  Byton. 

38.  r.  fMoZ/uMmitf,  Nobis.  Bqually  allied  to  r.  9l^«t  and  tiie  European 

7.  musicus,  this  handsome  species  can  hardly  be  placed  in  a  sabdiviaioii 

typified  by  either  of  these  apart  from  the  other,  though  I  think  it  i^ 

preaches  nearest  to  T.  nmsicus.    It  is,  however,  considerably  kiiger, 

a  female  measuring  9^  inches  long,  the  wing  from  bend  5|-  inches* 

and  tail  4  inches.    Bill  shaped  as  in  the  Mavis  Thrush  (7.  mtuwemg), 

and II inch  to  forehead,  to  gape  1^  inch;  tarse  If  inch :  drd  and  4A 

primaries  equal  and  longest,  the  6th  a  little  shorter,  the  ^lA  almve 

t  inch  shorter  than  tiie  3rd,  and  the  first  diminutive.     Fhun^ 

remarkably  dense  and  soft  in  texture,  having  a  smooth  snr&o^  and  of  a 

unifi>rm  rich  brown  colour  above,  with  a  slight  cast  of  orange,  being 

very  nearly  that  of  the  back  of  an  English  Robin :  wing-coverts  and 

tertiaries  slightly  margined  with  paler,  eicept  the  greater  coverts  of  the 

primaries,  which  are  tipped  with  blackish ;  the  inner  wdm  of  the  prima* 

ries  are  dusky,  and  their  outer  webs  aie  emaigiuated  as  in  7.  nmmemg; 

the  under-surface  of  the  wing  is  marked  with  black  and  white,  as  in  liie 

Oreocinckt:  tail  also  disf^ying  an  afiinity  to  the  latter  group,  its  firar 

middle  feathers  being  brovm  like  the  back,  the  outennost  pair  albeaoenft- 

brown  with  a  whitish  tip,  the  two  next  having  aucceasivuly  less  white 

at  the  tip,  and  the  remainder  of  the  tail  being  bladddi :  under-pvts 

dear  fulvous,  deepest  on  the  breast,  and  becoming  whitish  along  Iba 

centre  of  the  belly;  very  richly  spotted  with  deep  bku^,  and  modi 

more  densely  than  in  7.  Whitei,  the  spots  forming  broad  transverae 

crescents  below  the  breast,  and  being  of  a  triangular  form  i^x>ii  tbe 

hitter,  the  throat,  and  front  of  the  neck :  orlnts,  and  a  streak  from  tiie 
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hOl  to  the  eye,  pak  falTOUB ;  but  none  of  this  paaaing  over  or  beyond 
die  eye.  Bill  duBky-yeDowiah  at  the  bate  of  the  lower  mandible,  and 
I^  Ught-brown.  So  ^ur  as  I  can  remember  the  African  T.  guttatus, 
V^ocB,  (P.  Z.  S.  1881,  92,)  it  aeems  nearly  allied  to  that  speciea. 

39.  T.  NoMwuuutt,  Tenuninck ;  which  the  Adatic  Society  has  also  re- 
ceived £rom  NepAL 

40.  T.  CMendaJ  peeciioptera.  Vigors,  P.  Z.  ^.  1831,  54,  and  figured 
is  Gould's  Ceniary,  PI.  xiv. 

41.  T.  (THrodnela)  erytirogaster.  Vigors,  P.  Z.  S.  1831, 174,  and 
igmed  in  (Mould's  Century,  H.  xiii.  The  young  has  a  large  angular 
iriiitiah  spot  upon  each  feather,  which  is  further  tipped  with  blackish ; 
diffisring  thus  considerably  from  the  adult  female,  as  the  latter  does 
bank  tJic  male. 

42.  CkatarU  (Hodgson,  J.  A.  8.  1841,  29,  olim  Niltava,  H.,  Ind. 
Bev.,  1837,  651,)  grandis.  Nobis.  Length  8^  to  8^  inches,  of  the 
fisBiale  8  inches;  of  wing  respectively  4^  and  3|  inches,  and  tail  3i 
and  3f  inches ;  biU  to  forehead  }  inch,  and  to  gape  |i  inch ;  tarse  |- 
neh.  Colour  of  the  upper  parts  precisely  as  in  Ch.  sundara,  Hodgson, 
excqpt  tibat  the  pur^de  hue  of  the  back  is  considerably  brighter ;  or,  to 
pBEticolarize,  the  crown,  a  large  spot  on  each  side  of  the  neck,  the 
ihottlders  of  the  wing,  and  the  rump,  are  brilliant  lazuline,  and  the 
Rst  of  tlie  upper-parts  glossy  dark  purple :  forehead,  lores,  cheeks,  ear- 
oofverts,  throat  and  breast,  deep  black,  without  any  purple  gloss ;  the 
b^y  empurpled-black,  (as  much  so  as  the  back  of  Ch.  svndara,) 
and  passing  into  ashy  on  the  vent  and  lower  tail-coverts :  under  surface 
of  the  wings  and  tail  blade,  as  likewise  the  bill;  and  the  legs  dusky- 
black.  The  female  entirely  resembles  that  of  Ch.  svndara,  except  in 
its  much  larger  size,  and  in  having  a  rufous  tinge  on  the  under-parts 
geDerafly,  but  espedally  on  the  throat,  while  the  white  gorget  of  Ch. 
nmdara  is  totally  absent.  From  Daijeeling,  and  I  am  informed  that  it 
also  inhabits  Tenasserim. 

43.  Ch.  nmdara,  Hodgson.  Two  other  species  are  described  by  that 
natnndist, viz.  Ch.  McGregorU {Phankura  McGregorii,B}uUm,  P.  Z.  S. 
1835,152,  Ch.  fyUgwentert  Hodgson)*  and  Ch.  rubeculoides  (Phcenicura 
mfteculoufeff,  Vigors,  P.  Z.  S.lSZl,  35,  and  figured  in  Gould's  Century, 
PL  zxv.  1,  sen  Ch.  hrevipes,  Hodgson). 

Dimarpha,  Hodgson,  /.  A.  8.,  1841,  29,  olim  8iphya,  H.,  Ind.  Rev. 

2  c 
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1839,  651.  The  following  two  species  are  evidently  refi^ble  to  tfaiB 
division,  which  id  allied  to  the  preceding  one,  and  borders  closely  upon 
Cryptohpha  of  Swainson. 

44. 2>.  «ttp«rct7taH9,  Nobis.  Length  4^  inch,  of  wing  ftt>m  bend  ^jincli, 
tail  If  inch ;  bill  to  forehead  I  inch,  and  to  gape  1  inch ;  tarse  £g  inch. 
Colour  of  the  upper-parts,  chin,  and  ddes  of  the  neck,  unifenn  dusky- 
cjraneous,  the  lateral  feathers  of  the  forehead  white-tipped,  passing  as  a 
streak  over  but  not  beyond  the  eye ;  bases  of  the  primaries  and  seoondi-' 
ries  rufous-brown  exteriorly,  contrasting  with  the  hue  of  their  coverts; 
throat  and  breast  light  ferruginous,  paling  on  the  bdly,  and  passing 
into  white  on  the  vent  and  lower  tail-ooverts.  Bill  black,  and  legs  Toy 
slender  ai^d  apparently  dusky-plumbeous.  Fifth  primary  raliier  tiw 
longest.     Specimen  marked  male. 

45  D.  albogularis.  Nobis.  Length  4^  inches ;  of  wing  2^  indies,  and 
tail  If  inch ;  bill  to  forehead  ^  inch,  and  to  gape  above  ^  inch;  tane 

£li  inch.  Colour  of  the  upper-parts,  sides  of  head  and  neck,  and  across 
the  breast,  uniform  dark  cyiineous,  much  brighter  than  in  the  preced- 
ing species ;  the  throat,  fore-neck,  and  under-parts  below  the  breast,  pure 
white :  bill  black,  and  legs  dusky  black.  Third  and  fourth  primaries 
sub-equal  and  longest.* 

46.  Phanictara  frontalis.  Vigors,  P.  Z.  S,,  1831,  172,  and  figured  in 
Grould's  Century,  PI.  zxvi.  1 ;  differing,  however,  somewhat  in  colour- 
ing from  that  figure,  inasmuch  as  the  head  and  neck,  back  and  wings, 
are  not  black,  but  dusky-cyaneous,  having  terminal  brown  winter 
edgings,  the  forehead  and  above  the  eye  being  much  brighter.  The 
specimens  of  Ph,  atrata,  Jardine  and  Selby  (111,  Om,  PL  Ixxxri), 
also,  which  I  have  seen,  differ  from  that  figure  in  wanting  the 
bright  rufous  margining  of  the  wing-feathers,  which  are  edged  with 
grepsh,  having  but  a  slight  rufous  tinge  on  the  border  of  the  tertiaries 
only.  The  Museum  of  the  Asiatic  Society  contains  also  the  Ph. 
fuliginosa.  Vigors,  P.  Z.  S.  1831,  31,  being  evidently  the  same  as 
has  been  since  described  by  Mr.  Gould  as  Ph.  plumbea.  Ibid,  18S5» 
185;  likewise  Ph,  leucocephala,  Vigors  and  Gk)uld;  and  another 
Indian  (and  presumed  Chinese)  species,  which  I  do  not  know,  is  ths 

*  The  Asiatic  Society  has  since  received  this  species  Arom  Chyebans,  in  Centisl 
India. 
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PL  Rsevesn,  Gray,  Zoo/.  Misc.,  which  was  procured  by  Dr.  McCIeUaud 
b  Assam  :  the  PA.  emruleooepkala.  Vigors  and  Gould,  seems  but 
doobtfiilly  referriUe  to  this  group.  In  Western  India,  the  European 
PL  aH^mu  (or  rwUcilla)  is  met  with,  and  very  probably  also,  the  Ph. 
tiUifs,  though  I  am  not  aware  for  certain  of  the  latter  having  been  ob- 
loned  further  to  tlie  eastward  tbvx  on  the  bare  rocky  hills  about 
Sajma,  where  it  is  common;  the  PL  Morons  is  included  by  M. 
Temminek  among  the  birds  of  Japan.* 

47.  PkiUopnisiute  rsgitlaUM,  Nobis.  This  species  approaches  very 
fktdf  to  the  Jliyirfag  modsttus,  Gould ;  but  to  judge  from  recollection 
tC  the  original  qwoimen  of  thiit  rare  bird,  and  also  from  the  dimflnsions 
SKiibed  to  the  second  speciffien  obtained  (vide  An.  Nat.  Hist.t  iii  310), 
idiidi  was  in  En^and,  the  former  having  been  killed  in  Dalmatia, 
I  eoDchide  it  to  be  different,  and  to  be  further  removed  from  the  genus 
Regaku,  an  undescnbed  crestless  species  of  which  is  also  before  me. 
LengUi  4f  inches,  of  wing  2^  inches,  and  tail  If  inch ;  bill  to  forehead 
nesiiy  \  inoh,  and  to  gape  ^  inch;  tarse  jg  inch;  4th  and  5th  quills 
equal  and  longest,  the  3d  and  6th  a  trifle  shorter,  and  also  equal.  Ge- 
oeral  colour  of  the  upper  parts  yellowish  olive-green,  brightest  on  the 
iiiiigs,  which  have  the  inferior  margin  pure  yellow  anteriorly,  and  the 
tqps  of  their  greater  and  lesser  coverts  pale  yellowish,  forming  two 
gross  bands;  under*parts  albescent,  streaked  with  yellow  as  in  PL 
troekiku :  sides  of  the  crown  ashy,  mingled  with  6live«green,  and  pass- 
ing into  dusky  on  the  udes  of  the  occiput,  being  traversed  by  a  con- 
qacuouB  sulphnr-yeUow  superciliary  streak;  along  the  centre  of  the  head 
the  ashy  tint  is  wanting,  leaving  a  narrow  greenish^yeUow  mesial  line, 
best  seen  when  the  bird  is  held  at  a  little  distanoe.  Bill,  which  is 
atiictly  that  of  the  present  group,  and  not  of  Regulua,  dusky-brown  above, 
the  lower  mandible  yellow:  feet  delicate,  and  apparently  light-brown 
tinged  with  plumbeous.  The  PL  rufa^  or  British  Chiffchaff,  I  may 
lemark,  is  coamum  in  the  neighbourhood  of  Calcutta  during  the  cool 


Retfulns  inamatus.  Nobis.  Length  3|  inches,  of  wing  2^  inches,  and 
tan  If  inch :  bill  to  forehead  }  inch,  and  to  gape  nearly  i  inch  ;  tarse 

*  PA.  airata  is  common  in  the  neighbourhood  of  Calcutta,  and  extends  throughout 
the  Indian  peninsula,  where  tiro  nev  species  have  lately  been  described  by  Mr. 
Jeidon,  in  hit  ntpplsmeni,  as  Ph.  M<^or  and  Ph.  sujierciliaris.—K.  B. 
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barely  f  inch.  General  colour  and  markings  aimibr  to  those  of  H. 
asaicapUluSt  excepting  on  the  head,  the  black  band  at  the  base  of  the 
outer  webs  of  the  secondaries  of  that  species  also  wanting,  and  the 
whitish  tips  of  the  tertiaries  extending  further  up  the  outer  margin  of 
those  feathers :  crown  wholly  green  like  the  back,  with  no  trace  of  a 
mesial  crest,  nor  even  the  lateral  dusky  lines  seen  in  the  nestling  plum- 
age of  the  crested  species ;  but  a  pale  superciliary  streak,  bordered  un- 
derneath with  dusky-greenish  on  the  iqvper  ear-ooverts,  the  rest  of  these 
being  pale  yellowish.  Bill  typical  in  shape,  but  no  single  plume  (as 
usual)  impending  the  nostrils,  any  more  than  in  R.  medesins;  its  coloor 
pale,  especially  at  the  base  of  the  lower  mandible,  and  legs  apparendy 
light  brown.  Locality  of  the  specimen  unknown,  but  I  am  told  that 
this  bird  inhabits  the  vicinity  of  Darjeeling. 

48.  Budftes  citreoh,  Auct. 

49.  Oriolus  TrmUii,  Hodgson,  J.  A.  S.,  vi,  110;  Pastor  7V«tlin. 
Vigors,  Proc.  ZooL  Soc,,  1831,  175  ;  PsamphUus  TratliH,  Jardine  and 
Selby.  I  entirely  agree  with  Mr.  Hodgson  in  considering  this  fine  qpe- 
des  to  be  a  true  Oriole. 

50.  Perierocotus  (Boie,  Ads,  Lesson,  Phanicomis,  Swainson,)  ftrcvtrat- 
iris.  Vigors  and  Gould.  Both  sexes,  the  female  differing  from  Gould's 
figure,  (which  is  now  referred  to  P.  qfinis,  McClelland,  P.  Z.  S,  1899, 
157,)  by  haying  the  throat  much  brighter  yellow,  and  more  of  this  colour 
on  the  forehead  to  above  the  eyes ;  they  are  clearly  enough  identical  in 
species  with  the  crimson-breasted  males  in  the  same  collection.* 

51.  Cinnyris  Nipalensis,  Hodgson,  Ind.  Rev.  1887,  273. 

52.  C.  Gouldii,  Vigors,  P.  Z.  S.  1831,  44,  and  oorrectiy  figored  in 
Gould's  Cimtery,  Fl.  Ivi. 

53.  C.  satttrata,  Hodgson,  Ind.  Rev,  1837,  273 ;  C.  Assamensis, 
McQelland  and  Horsfield,  P.  Z.  S.  1839,  167. 

54  C,  ruhricaudaia,  Nobis.  A  very  magnificent  new  species,  described 
in  a  Monograph  of  the  Oriental  GnnjfrideB  which  I  have  lately 
drawn  up. 

55.  Linoia  saturata.  Nobis.  A  large  species,  belonging  to  the  sub- 
division typified  by  L,  minor.  Length  of  a  male  6  inches,  of  wing  from  bend 

*  I  cannot  help  suggesting  that  PA.  affinit  is  no  other  than  the  inmatnrc  nale  of 
hrevirostrii^  which  may  require  more  than  one  season  to  attain  its  liverv  of  maturity. 
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3^  indies,  and  tail  externally  3f  inches ;  bill  to  forehead  above  f  inch 
and  tune  f  inch ;  2nd  and  3rd  prinuuies  equal  and  longest,  the  4th  and 
let  snoceflciTely  a  trifle  shorter.  Summer  aspect  of  plumage  uniform 
dnakj  above,  inclining  to  greyish  on  the  shoulders  and  rump,  and  every- 
wliae  margined  witii  daric  daret-red ;  throat,  and  ocqpital  stripe  com- 
fflendng  at  each  eye,  with  the  lo^irer  parts  below  the  breast,  fine  dark 
roeeste;  crown  and  breast  margined  with  deeper  daret-red ;  tail  a  little 
Med,  and  dusky  ;  wings  dusky-brown,  their  coverts  margined  with 
dull-red,  the  tertiaries  towards  the  end  of  their  outer  webs  with  ruddy- 
brown,  and  the  primaries  with  pale  brown :  bill  shaped  as  in  a  British 
Redpole,  or  nearly  as  in  Qtrduelis,  and  dusky  above,  paler  beneath ;  feet 
dnk  brown. 

56.  Z.yitfca,  Nobis.  Allied  to  L,  cannabina,  but  the  beak  more  length- 
ened and  bulging  laterally  about  the  middle,  wherein  it  difiers  from  L, 
tttsrata  and  the  other  Redpoles.  Length  of  a  female  5f  inches,  of 
wing  3^  inches,  and  tail  externally  2|  inches,  being  a  little  furcate ;  bill  to 
forehead  ^  inch,  and  tarse  f  inch  :  8  first  primaries  sub-equal,  the  2nd 
wmewhat  the  longest,  and  the  4th  shorter  than  the  first.  Colour  uniform 
dnO  ashy  olive-brown,  a  little  fainter  below,  and  paled  on  the  middle  of 
the  belly  and  tips  of  the  under  tail-coverts :  the  back  having  a  very 
ifig^t  cast  of  orange,  more  developed  on  the  rump  and  upper  tail- 
corerts,  where  mingled  with  dull  red ;  wings  and  tail  dusky,  more  or  less 
edged  with  orange  brown :  bill  dusky  above  and  at  the  tip,  the  lower 
man<^e  pakr :  feet  pale  brown. 

I  ahaU  now  conclude  by  describing  three  other  spedes  of  birds  which 
I  Bospect  are  new. 

Pica  megahptera.  Nobis.  This  is  the  fourth  spedes  of  true  black 
and  white  Magpie  with  Which  I  am  acquainted,  and  it  is  readily  dis- 
tinguished from  the  others  by  its  larger  size,  and  more  particularly  that 
of  the  wings,  while  the  tail  is  proportionally  less  dongated,  and  by  the 
absence  of  any  grey  band  across  the  rump.  Length  18  to  20  inches, 
of  wing  from  bend  9}  to  9f  inches,  and  middle  tail  feathers  10  to  10} 
inches;  bill  to  commencement  of  frontal  plumes  1^  to  If  inch,  and 
tttae  2  to  2f  inches.  Plumage  and  markings  exactly  similar  to  those 
of  iht  Common  Magpie,  except  that  the  glosses  are  somewhat  differ- 
ent (as.  I  observed  upon  formerly  comparing  two  specimens  in  the 
Asiatic  Society's  Museum  with  examples  of  the  true  British  Magpie 
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brought  by  Dr.  Cantor  from  ChuBan) ;  and  the  plumage  of  the  rump  u 
everywhere  broadly  Uack^tipped,  through  dull  cinereous  within.  In- 
hablta  Bootan. 

Ampeliceps,  Nobis.  Allied  to  P4stor,  but  the  bill  more  sharp-pointed 
and  widening  to  its  base,  having  the  terminal  third  moderately  com- 
pressed, and  the  ridge  of  the  upper  mandible  obtusely  angular ;  nostrils 
large  and  impended  by  bristly  feathers,  and  the  gape  unarmed.  Taxse 
and  toes  much  shorter  and  more  robust  than  in  Pastor,  the  fonner  not 
exceeding  in  length  the  middle  toe  with  its  daw,  and  the  daws  also 
rather  short,  stout,  and  much  curved.  Wings  reaching  beyond  the 
middle  of  the  tail,  having  the  first  primary  minute,  the  3d  and  3d  nearly 
equal,  the  second  being  longest.  Skin  thick,  and  plumage  rather  finn 
and  glossy. 

A.  coronaius.  Nobis.  Length  8  inches,  of  wing  from  bend  5^  indies,  and 
tail  2f  inch;  bill  to  forehead  f  inch,  and  to  gape  linch;  and  tarse  f  inch. 
General  colour  black  with  a  sted  shine ;  the  forehead,  lores,  crown  and 
occiput,  chin  and  throat,  together  with  a  huge  wing-spot  on  the  base  of 
the  outer  webs  of  the  primaries  excepting  the  firat  one, — bri^t  ydlow ; 
the  coronal  feathen  slender  and  rigid,  and  those  of  the  sides  of  Hie 
forehead  erect  and  curving  over  towards  the  mesjal  line,  forming  a 
frontal  crest  somewhat  resembling  that  of  Pastor  cristatellus :  inner 
webs  of  all  the  primaries  ydlowish-white  at  base,  producing  a  laige 
mark  of  this  colour  on  the  under  surfrtoe  of  the  wing.  Bill  dusky 
black,  and  legs  apparently  ydlowish-brown.    Tenasseiim. 

Ihnixos,  Nobis.  A  puasding  form,  as  regards  its  exact  position,  com- 
bining the  charactere  of  many  very  different  genera.  The  bill  is  quite 
Parian,  or  shorter  than  the  head,  strong,  higher  than  broad,  the  ridge 
of  the  upper  mandible  obtuse,  and  its  tip  slightly  emaiginated;  both 
mandibles  are  nearly  of  equal  length,  having  their  outlines  distinctly 
accurved :  naral  orifices  a  round  aperture  in  the  fore-part  of  the  nasal 
membrane :  the  gape  feebly  bristled.  Tarse  dongated  and  slender,  the 
toes  moderate,  the  outermost  longer  than  the  inner  toe,  and  the  claws 
compressed,  that  on  the  hind  toe  much  the  strongest  and  the  most  curv- 
ed. Wings  having  the  4th  and  5th  primaries  equal  and  longest,  the 
3d  being  a  trifle  shorter :  tail  even,  and  othenrise  much  resembling  that 
of  JVicophorus.  The  wings  and  tail  are  tolerably  firm,  but  the  rest  of 
the  plumage  is  excessively  light,  soft,  and  unsubstantial. 
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r.  mendoides.  Nobis.  Length  7^  inches,  of  wing  3|  inches,  and  tail 
the  same ;  bill  to  forehead  %  inch,  and  to  gape  i?  inch ;  tane  H  inch. 
GenenI  colour  dull  brown,  paler  underneath,  and  having  a  slight 
rusty  tinge  an  the  rump,  flanks,  and  belly;  throat  and  fore-neck  whitish, 
indistinctly  lotted  with  brown ;  tail  slightly  waahed  with  yellow,  as 
more  conspicuously  seen  on  its  under  surface;  the  greater  wing- 
coverts,  and  teitiaries  in  part,  rufous-edged,  and  a  fiaint  trace  of  yellow- 
vk  on  the  margins  of  ihe  primaries  and  secondaries.  Bill  dusky,  and 
legs  brown,  neither  light  nor  dark.  Locality  uncertain. 

The  two  last,  with  the  other  new  generic  forms  indicated  in  this 
psper,  are  all  of  ^ery  distinct  character,  insomuch  that  tiie  propriety  of 
didr  separation  will  hardly  be  disputed,  though  it  may  be  that  at 
least  part  of  them  bear  prior  appeUations,  and  that  some  of  my  pro- 
aimed  new  species  have  been  described  in  works  to  which  I  have  not 
access.  This,  however,  is  a  chance  to  which  all  who  venturo  on  pro- 
posing a  name  must  be  liable,  and  I  trust  that  if  I  have  fiiiled  in  iden- 
tifying some  species  which  aro  even  tolerably  well  known,  this  wiQ 
have  been  compensated  by  the^number  of  synonyms  which  I  have  suc- 
ceeded in  reducing,  whle»  at  all  events,  until  such  pre-bestowed  terms 
can  be  learned,  those  here  applied  will  still  be  temporarily  useful  as  sub- 
stitutes, and  I  think  I  need  hardly  add  that  I  have  duly  laboured  in 
every  instance  m  endeavouring  to  find  a  name,  before  venturing  to  coin 
those  provisional  ones  which  I  have  ultimately  resolved  upon  pro- 
posing. 

Feb.  26th,  1842. 
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Proceedings  of  the  Asiatic  Society. 

(Friday  Enenmg,  M  February,  184tO 

The  Honoarable  H.  T.  Pbivbep,  Esq.  President,  in  the  Chair. 

£.  B.  Ryan»  Eaq.  piopoeed  at  the  last  Meeting,  was  ballottad  for  and  duly  elect- 
ed a  Member  of  the  Society. 

Ordered,  that  the  usual  communication  of  his  election  be  made  to  Mr.  Rtan,  and 
that  he  be  furnished  with  the  rules  of  the  Society  for  his  guidance. 

Sir  E.  Rtan  and  Dr.  Ewald  were  also  elected  Honorary  Members  of  the  So- 
ciety. 

The  foHowfng  Books  were  presented: — 

List  qf  Books  received  for  the  Meeting  on  the  Hh  February,  1842. 

Naturalist's  Library. — Mammalia,  toI.  11th,  Marsupials,  Edinburgh,  1841,      «.  1 

Transactions  of  the  Agriculturad  and  Horticultural  Society  of  India,  vol.  Sth, ..  1 

Annals  and  Magazine  of  Natural  History,  vol.  8th,  No.  48,    •• 1 

Programme  de  la  Soci^t^  Royale  D' Agriculture  et  de  Commerce  de  Caen,   •  • ..  P 

The  Calcutta  Christian  Observer,  new  series,  vol.  3nl,  No.  26,  Feb.  1842,     .•••  1 
The  CalcutU  Monthly  Journal,  3rd  series,  Nos.  83  &  84,  October  and  Novea- 
her,  1842,      .... 


.... 


The  Secretaiy  presented  a  model  of  a  Ceylon  Boat,  casts  of  Zodiacal  Coins,  also 
some  casts  of  other  miscellaneous  Coins.  A  box  of  Coins  collected  in  Kunnonj  wers 
likewise  presented  by  Lieut.  McGregob,  66th  Regt  N.  L 

Read  Letter  from  Mr.  Secretary  Busbby  of  3tst  January  i84f ,  with  two  small 
boxes,  containing  two  specimens  of  Porcelain  Clay,  marked  Nos.  1  and  S. 

"  The  specimen.  No.  1,"  writes  the  Principal  Collector  of  Canara,  "  was  taken 
from  a  hill  on  the  South  bank  of  the  Baloor  river,  a  little  to  the  North  of  Mangalote, 
and  within  a  mile  of  the  Sea.  A  small  stream  of  water  flows  from  the  place  whence 
it  was  taken,  which  appears  to  make  it  clear,  and  more  free  from  particles  of  Late- 
'  rite  than  the  other  specimens.  The  clay  taken  from  this  spot  is  used  as  chunam  fiv 
white- washing  houses,  and  also  by  the  Sepoys  as  pipe  clay  for  cleaning  their  belts. 
The  specimen  No.  t,  was  Uken  from  the  face  of  a  hill  a  short  distance  from  tke 
former  spot." 


is 
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Belli  Letter  from  G.  T.  LuaaiHGToii ,  Esq.,  ComuBnoBer  of  KenaoB,  oi  36Ui  Jasv- 
aij,  184C,  advUifig  the  dlapttch  per  d&k  baagy,  for  pretentetiaii  to  the  Socioty,  of  % 
dtm,  or  brick  of  T«a»  which  WM  hrougbi  to  Alnor«h  from  Toklahote  by  the  £x-com- 
■ndint  of  that  place,  by  name  Buetee  Ram*  Mr.  Luminotoh  wikee,  "  The  Tea 
kpacked  or  preieed  together  io  the  wroal  maimer,  aad  I  easpect  there  ia  Soda  or  Salt 
mxedin  it ;  at  leaet  I  iad  it-rtfther  brackieh  in  taate.  One  of  the  mercbaBts  of  this 
place,  (Afanorah,)  who  engagea  in  the  Bhote  trade,  tells  me,  that  this  doom  is  of  the 
ncond  qoality,  ( Jonjhoo,^  and  it  in  Tworth  about  six  or  soTon  mpees.  The  same 
iafaanant  has  given  me  the  following  memorandum  regarding  price  and  quality  of 
Tern  braaght  down  to  Taklakote  by  the  Thibet  tnden,  and  then  purchased  by 
our  Bhotias. 

"  1st  Qonlity,  Loodhan ;  value  per  doom.  It  rupees, 
fnd  Quality,  Junjhoo ;  value  per  doom,  0  to  T  rupees. 
3rd  Quality,  Chinjhoo ;  value  per  doom,  5  to  0  rupees. 

"  The  doom  weighs  3j  to  4  seers." 

Read  Letter  from  Lieut.  S.  R.  TicKstL,  of  ]9th  January,  ISOf,  advising  depar- 

tme  of  Gomes,  the  Taxidermist,  who  had  left  Chybassa,  in  consequence  of  having 

caght  a  fever,  also  ferwarding  a  bill  for  Gomes's  p%y,  &c»  up  to  the  a5th  January, 

IMC,  aasonnting  to  Co.'s  Rs.  168 :  t. 

Lieut.  TicKSLL  writes,  *'  He  (Gomes)  takes  with  him  a  chest  fall  of  such  birds, 
&c  as  have  been  collected.  I  have  sent  a  catalogue  with  it.  I  am  now  employing  a 
Mnssnlman  to  preserve  whatever  I  can  pick  up  in  my  rambles.  He  gets  now  5  Rs. 
t  BioBth,  and  has  been  promised  more  when  he  thoroughly  knows  his  work ;  but  in 
case  of  my  not  being  successful  in  obtaining  really  valuable  specimens,  I  shall  not 
expect  the  Society  to  remunerate  me  fw  this  ezpence,  as  it  is  a  very  triiing  one." 

Read  obaervations  on  the  genus  SpaUuum,  by  M,  P.  EooxwoaTu,  £sq.,  of  the 
Beagal  Civil  Service,  which  will  be  published  in  the  JoumaL 

Read  Letter  of  flrd  February,  184ff,  from  Mr.  £.  Blyth,  Curator  of  the  Museum, 
nooemen^ng,  as  an  able  end  experienced  travelling  Collector  of  Zoological  speci- 
mens, who  could  aid  him  veiy  materially  in  investigating  the  animal  productions  of 
this  countiy,  Mr.  M.  Holouxtt.  a  former  Assistant  of  Monsr.  Duvaucel,  who  offers 
bis  services  for  m  Salary  of  Ra.  50  per  mensem,  exclusive  of  travelling  charges, 
vhich  are  to  be  paid  to  him  separately. 

The  foxegoing  recommendation  having  been  referred  to  the  Committee  of  Papers, 

with  the  proposal  of  employing  Mr.  Holovktt  experimentally  on  a  Salary  of  Rs*  40 

2  D 
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per  mensem,  with  lU.  10  per  meMcm  additional,  ahonld  his  woA  give  satis&ctkm. 
with  a  view  to  send  him  to  Darjeeling  to  be  under  the  orders  of  Dr,  Campbell  and 
others ;  it  was  resolred  to  engage  Mr.  Holquitt,  on  the  terms  specified  far  six 
months,  subset  to  special  report  at  the  end  of  that  period. 

The  Honourable  the   President  having  audited    the  accounts  for  the  past  year 
(1841),  laid  before  the  Meeting  of  January,  ordexed  diat  they  be  printed. 

To  H.  ToBRBNs,  Esa. 

Secretary,  Asiatic  Society, 
Sib, 
In  the  latter  part  of  the  month  of  September  1840,  you  did  me  the  kindness  to  con- 
fer upon  me  the  appointment  of  Accountant  to  the  Asiatic  Society  of  Bengal,  and  the 
year  1841  having  just  expired,  I  do  myself  the  honor  to  submit  my  Account  Current, 
closed  to  the  3Ut  Dec.  1841,  exhibiting  in  favor  of  the  Society,  Co's.  Rs.  19,516 : 1 : 9; 

vii. 

In  cash 1,849    7    1 

In  custody  of  the  Govern- 
ment Agents  in  the  5  per 
cent  Loans,        .•        ..      17,666  10    8       Co*s.  Rs.  19.516  I  9 


I  am  not  awara  that  it  is  necessary  for  me  to  enter  into  any  detailed  explanation  ai 
regards  the  accounts,   but  I  may  be  pennitted  to  draw  attention  to  the  followiog 

circumstances : — 
Ist    That  the  Society  have  become  enriched  during  the  last  15  months  in  its 

•Library,  '\  Library  and  Museum  to  the  cx- 

PurchMe  and  binding  of  Booka  and  Table,    1,108    8    6  I  j^^^^j^Ug^  *l  521     8    6 

Puxebase  of  Cabinets  and  Subjectt,  418    0    0  r^ 

1,5S1    8   eJ 
2d.  That  the  debt  of  the  Society  to  the  Baptist  Mission  Press  for  printing  has  been 
paid  off,  Ks.  1,912:    3:    9. 

3d.  That  the  Secretary  has  been  paid  for  supplying  his  Journals  to  Members  and 
learned  Societies  in  Europe,  Rs  3.8^8. 
4th.  That  for  paper,  and  drawing  and  lithographing  the  specimens  of  Natninl  Hit- 
Mst   1.521    8   6'\  tory  by  thelate  Sir  A.  Bumes,  under  preparation  for  publica- 

t^   3,888   0   0  yion  ii^  ^c 'I'^^'^'io^*  ^^^®  ^^^'^  ^^^^U"®^     **    If  ^76    0   0 
4th     l!l78    0    0  j  

Co*»  lU  8  4«7  12    s  ^  ™*k»*»g  '^^  t*>«4  *^""  *  ***^  expenditure  of  Rs.      •8497  12   3 

I  have  the  honor  to  be. 

Sir, 

Your  most  obedient  humble  Servant, 

W.  H.  BOLST. 

Calcutta,  21MA  Jan.  1842. 
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Tha  fellowiag  contribotion  wu  prefented  by  Mr.  W.  Masts ns,  of  the  La  Mar- 

Hakn,  for  the  Museum  of  the  Society  : — 

A  bottJe  containing  a  double  child  joined  breast  to  breast,  with  four  legs,  four 
hudf,  one  face,  four  ears,  one  on  each  side  of  the  face,  and  two  in  close  jazta- 
pMition  at  the  back  of  an  apparently  double  head :  the  sex  is  male  in  each,  and 
pofcct:  the  limbs  and  featuree  are  natural,  and  without  distortion.  "This 
■Mster,"  writes  Mr.  Mastiks,  "  was  the  offspring  of  a  Malabar  woman,  and  bom 
•boot  five  yean  ago  in  the  Ticinity  of  Madras ;  it  died  a  few  hours  after  its  birth. 
After  its  birth  people  flocked  from  all  quarters,  under  superstitious  impressions,  to 
pRient  gifto  to  the  mother." 

The  Curator  read  his  Report  for  the  past  month,  as  follows : — 

Report  for  Febmarf, 

Sii,— Daring  ths  short  tfane  th«t  baa  intervened  since  our  last  meeting,  specimens  of  the  foUow- 
MgllsininaHa  and  Birds  haw  been  added  to  the  Society's  Museum. 

Mammalia. 

^<w/r«  Baste,  Hordleld,  or  F.  Indiea  of  M.  Is.  Oeoffloy  8t.  HUalre,  but  not  V.  Indiea  of  Bri- 
taksadian;  Fiverrieula  Romh,  Hodgson.  This,  with  its  near  ally,  the  F.  Indiea  of  British  natu- 
aBiti,  anboth  common  in  tUs  neighbourhood,  and  unquestionably  distinct.  I  also  know  a  third 
H<an,  which  I  belieTe  ii  from  Northern  India,  and  hitherto  undescribed.  For  this  and  the  next, 
t>M  Society  is  indebted  to  the  kindness  of  Dr.  WalUch. 

<taaduai  •»  fj^piM,  a  remarkably  fine  old  male,  <^  a  much  deepei  ground-colour  than  that  no- 
ticed ia  my  last  report. 

Umimaa  Indiea :  the  female  which  was  presented  to  the  Society  last  month  having  died,  it  has 
becB  added  to  oar  collection  of  stuilM  specimens. 

Ml  Nakoer,  Hodgson.  I  have  procured  a  handsome  skin  of  this  species,  more  deeply  coloured 
tttt  mul,  and  having  the  generic  markings  on  the  limbs,  fte.  very  black  and  well  defined. 

Ayxs. 
ittow  Ingnbris;  StriM  iwgubrU,  TiekeU,  /.  A.  S.  L  S7t.  A  common  species  in  this  neighbourhood. 

fteaiie  Har^Mdi^  J.  and  8.,  lU.  Orn.,  pi.  cxbc :  male  and  female.  The  habitat  of  this 
ftdu  k  aeeordlngly  now  aacertained,  it  bdng  not  a  rare  hird  in  the  vidnity  of  Calcutta.  The 
flKVtaUuded  to  ia  defective.  In  so  fkr  as  thnt  thoorhits  are  conspicuous  bright  orange,  and  the  irides 
pak  bnwidsh-yellow ;  bUl  black,  having  the  eonch-like  membrane  <^  the  nostrils  wax-yellow, 
nd  the  legs  are  of  a  tolerably  bright  orpImtttfr-yeUow.  I  possessed  these  bfarda  alive  fin  some  days, 
aad  notioBd  that  they  frequently  placed  one  foot  upon  their  food,  while  they  picked  it  with  the 
ML  la  leveral  xeepects,  they  much  reminded  me  of  CalamophUm  i  but,  on  dissection,  I  found 
''kher  the  powerfully  muscular  gissard,  nor  the  large  eram,  at  dilatation  of  the  eeeopkaguM,  charac- 
toiitie  of  that  very  distinct  genus ;  which  latter  Mr.  Swainson  still  strangely  confounds  with  the 
fitt^Panu  (Clmee.  Bird;  L  43),  whereto  I  cannot  perceive  that  it  is  at  all  allied,  either  Internally 
«otiraaIly,  in  habits  nidilleation,  eggs,  voice,  or  Indeed  anght  else.* 

AlndUm.  The  species  of  Indian  Larks  are  extremely  diflloult  to  identify  ftom  the  descriptions 
<f  tbem  wUdi  have  been  hitherto  published ;  these  being,  for  the  most  part,  much  loo  oondse  and 
drfdoat  In  the  needfiil  details  to  be  satlsfSsctory.  I  have  obtained  four  species  in  this  neighboui- 
^Md,  vhidi  are  as  follow : — 

1.  Mk^ta  AmmUa,  M'Clelhuid  and  HorsOeld,  P.  Z.  5.,  I8S9,  Ifif ;  being  probably  also  the 
■Pc^doobtftilly  assigned  to  M.  Jtnanica  by  Mr.  Jerdon,  MaAr.  Jomr.  xi.  S5,  in  which  case,  the 

*  Waoe  witting  the  above,  I  have  obtained  other  live  specimens  of  TimaUa  Hor^fieldi,  which  I 
^ktpt  some  weeks;  and  continued  observation  of  them  has  satisfied  me.  notwithstonding  the 
**>iwal  diffiBrences  above  noted,  that  CakumopkUue  approaches  much  nearer  to  this  group  than 
^  uy  otktr  with  which  I  am  acquainted. ->E.  B. 
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ianprofitoty  of  lit  topical  nmo  bwmmm  otwrtom,  at  Hm  tptefM  wovld  tudbind  ofw  lh» 

of  IndU.  Length  5|  to  flindiflt:  cztoDt  9}  to  lOi  indiM  :  vii«  ftom  b«ulS|  to  Si  iachn :  tifl  1| 

9  11  S 

indi :  bill  to  IbirebMd  above  •^  inch,  togi^e  j^  iaefa  and  upwards,  and  Tvrtieal  depth  at  bm  jj 

iiidi :  the  pennhimato  finirfh  of  the  edipet  of  both  mandibles  etnmgly  Inileeted :  tane  neadjr  liadt: 
the  hind  toe  |  inch ;  and  its  claw  from  |  to  |  inch,  nie  fbnn  of  the  wing  (aa  chazaetaiiflic 
of  thia  generic  group)  diilen  mnehftom  OiaC  common  to  the  three  othen,  the  1st  qnfll,  which  la  As 
leetrlcted  Larks  is  exoessiTely  diminutive,  meaamtegfUly  1  lacli:  the  ftad  is  shoitefr  than  Am  M, 
and  the  Sid,  4th.  and  5di,  equal  and  loogast.  IrldeBhaMl;biaduskjaboire,  thesMaaofflMbaNir 
the  upper  mandiblOp  and  all  the  lower  one  except  ita  eaireuie  tip,  whitish;  legs  and  liiet  Ui^t  teom 
with  a  tinge  of  eameous,  the  Joints  and  claws  rather  daricer.  General  odour  ashjr-lnown  abore,  tht 
coronal  feathen,  inteneapularles  and  scapulazies,  haTing  broad  dnsky-biown  oentxes,  or  tfacy 
maj  bedeseribed  aa  of  the  latter  hue,  slightly  tipped  and  broadly  margined  laterally  with  daaie- 
ous,  whidi  last  prerails  on  the  nape  and  rump :  wing^  and  tail  dusky,  margined  with  ratasnt 
pale  AiItous,  a  little  deeper  at  the  base  of  the  caudal  plumes :  the  Srd,  4th,  Sth,  and  6th  priau- 
ries  suooessiTely  more  emaiginated  outwards  on  their  exterior  webs,  and  the  unemacj^aaledpar- 
tion,  with  nearly  the  whole  outer  webs  of  the  other  primaries  excepting  the  two  first,  deep  nfe- 
ferruginous:  underneath,  the  wings  are  almost  wholly  of  a  fUnter  forrug^noos,  und  the  rest  of 
the  under-parts  are  fulTOus  whUe,  somewhat  deeper  and  marked  witii  dusky  spota  on  the  bcsaift, 
and  paler  on  the  throat :  a  ftilvous-whito  strsak  passes  over  the  «ye ;  and  the  •ai-eovecti  m 
oonAisedly  speckled  with  dusky.  A  common  species  in  the  nei^bouihood  of  Calcutta.  Ithsi 
none  of  the  sprighUiness  of  the  true  Larics,  but  (as  obserred  in  eaptiTlty)  is  a  thick-built,  hesiy 
and  inactive  bird,  prone  to  hide  itself  from  observation  by  creeping  under  other  birds,  or  availfaii 
itself  of  whatevur  sort  of  cover  there  happens  to  ofRnr.  The  sexes  are  wndJsHngirishnble. 

The  next  may,  I  think,  be  referred  to  the  genus  Corfpka,  Q.  Gray,  or  Braekangx,  Swidnsoa.  Itii 
the  OrMam  of  EoropeaM  in  India,  or  B^/^uUne  of  the  natives,  thoui^  other  spedea  are  often  nU 
with  it  under  the  fbrmer  name,  especially  a  laige  Pipit  which  appears  to  be  the  Jnthms  RkktrM, 
and  whidi  is  brought  in  great  numbers  to  supply  the  tables  of  the  luxurious  towards  the  das*  of 
the  cool  season,  when  the  preeent  species  gradually  replaees  it. 

t.  C.  bagkaira :  Bmbtriza bagludraj  Franklin ;  AUmda  Dmkhuntiuli,  Bykes.  Length 6  toCi  IneiM; 

extent  ISi  to  13}  faMshesi  wing  from  bend  8}  inches ;  and  tail  Hinehes:  bill  to  ftwehead  AiM^i 

13  " 

and  I  indi  to  gape ;  ita  vertical  depth  at  base  less  than  %  Indi;  tarse  ^  Indi,  or  nearlyso:  the  hhid 

toe  and  daw  averaging  f  indi :  lepiesentallve  of  the  usual  1st  quill  iriiolly  dhaoieta,  and  uhst 
therefbre  beoome  the  let,  Snd,  and  Srd,  are  Bubequal,  and  I  inch  longer  than  the 4th.  Inthe^ptal 
Akmdm  wMdi  follow,  the  llrst  quill  exists  in  extreme  miwwtowess,  and  the  four  next  am 
and  subequaL  Mdes  dark  hand.  Bill  whilish-hoiuy,  blackish  doBg  lidge  of  upper 
and  slightly  on  that  of  lower ;  l^gs  brownish,  and  darker  at  the  Jdata.  This  bird  nhsngn  in 
plumage  in  FMiruary,  and  the  prevalent  hue  of  the  upper  parte,  in  newly  moulted  speeiBBem,ii 
sUghUy  ruihecent  pale  sand-colour,  eedi  foatherhavfaig  a  modaratdy  bread  slieak  of  dusky  jiU^e 
over  the  eye,  and  the  whole  unde»paits,  frtlvous-white,  deepening  on  the  brsast,  and  wholly 
spotless  in  some,  in  the  generdity  a  little  spotted,  more  or  less  obscurdy :  ear-ooverts  tinged  p«- 
teriorly  with  dusky:  wings  dusky-brown,  with  fblvons  edgings,  broader  and  deeper  eoloaedoa 
the  tertiarles  and  tips  of  the  ooverts,  and  a  iHiitish  edge  to  the  first  primary  only :  tail  dis 
dusky,  its  penultimate  Ibather  having  the  exterior  web  white-edged,  and  the  outarmoat  fteihfr 
having  its  exterior  web  whdly  white  to  near  the  bese,  and  also  a  consldeimble  portioa  «f  iti 
inner  web.  In  the  old  or  worn  plumage,  the  dusky  much  prevdls  upon  the  beck,  ftem  ths 
ftalvous  edgiogs  to  the  foathers  having  disappeared,  and,  in  gennd,  there  is  a  strong  mftoi  cart 
upon  the  crown,  which  Is  seldom  very  distinotly  apparent  in  the  new  feathers;  the  brsast  hM 
commonly  a  few  smdl  and  narrow  dusky  streaks,  and  a  patch  of  the  same  appeara  on  esdi  vM 
of  thf  lower  part  of  the  fbro-aedk,  composed  of  the  outer  webs  of  the  uppermost  extsiiof  peelaid 
feathen ;  this  Is  more  or  less  developed  in  diflbrent  specimens,  and  less  observably  hi  the  aewtf 
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Ifnaaagt.    TbSBtpmm,Uk)» tlw hat, pwmiMwg <m  tht  gimmd  m lach by hopftogai hy 

baft  iMi  a  iiae  Laikft  difanq^    It  Is  eaiii^  in  Imimiw  vambtn  te  «lw  lahla. 

Tte  next  Is  a  tyfrieal  Almda,  aUlsd  to  lbs  EnnqMsii  Wood  I«ik  M*  mhorm),  mA  mtn  ftom 

■  (iMiMnsrtnii  of  eoUotaral  orideDeo  ttun  ftom  tbo  raAdoBej  of  aajr  doaoriptfoB  to  wh&di  I  havo 

I  ooaebMia  it  to  bo  (ho  Mo.  Itt  of  Mr.  Jerdoii'i  Ikt,  nfonod  by  that  Batwalitt  to  A^ 

RaakliB,  but  wUdi  ^ppean  to  mo  to  be  imthor 

I.  J.  fntgmtB,  FteakUn,  J».  M.  8,  Ittl,  110.  Loi«th  «  iaoliot  to  H  inohM,  by  10|  to  Uf  iacboi 


kolBBt;  «i^frQmboadSito34taidMs,aadtaUltotAiaobotjbiUtolionboad|iBeh,aadto 

Pft  {2  i^f^i  tUM  baraly  1  indi,  and  blndtoo  aad  ofanr  avorafiof  Ibo  hbm.    Udot  dark boaol. 
lo 

SD  dosky  aboiroy  the  nst  whttiflh ;  and  lags  pdo  brown.  Gohrar  of  tho  upper  porta  blocklah 
taky^covn,  toUeirad  with  oontraatlng  pdo  Mtou  lateral  maigina  to  the  IhofiMrs;  beneath 
MwGotf^'Vhlto,  deeper  aad  spotted  or  atraaked  with  doaky-blaok  on  the  breast  and  ear*cov«rt8 
pBdy,  fba  icmaindor  of  the  latter  being  aoilbaed  posteriorly  wMi  dnaky :  a  pido  streak  oi«r  the 
i7e;  and  the  erectile  ooranal  Ibathera  moderately  elongated :  aome  have  a  ntanm  tinge  on  the 
■Billspper  taii-ooverts,  aad  abo  maaginlag  Oie  laige  quills,  more  eapeclally  the  secondariea; 
■Uktbaoorerta  are  edged  with  grey:  the  tall  has  its  ootefmost  ibather  almost  wholly,  and  the 
pcaiitiBate  on  ite  exterior  web  only,  Ailveaeent-white.  As  oompaxed  with  the  British  Wood  Lark 
(odwriliBg  Ikom  aaemory  of  the  lattei),  the  general  cast  of  colour  inclines  less  to  mibns,  sspe- 
diBj  about  the  rump,  die  coronal  fcadieis  are  lesa  lengthened,  aad  the  eye-atrsak  is  not  caxried 
mad  tlie  ocdpoL  This  apeeiea  Is  commen,  and  during  Fsbmary  more  eapedally,  is  brought  to 
Aebssaar  more  nnmeroualy  than  the  Mirt^fra,  or  than  any  of  the  other  spedea  sold  aa  Ortoknu, 
OBepiiBg  the  large  Pipit  and  the  Corgpia.* 

4.  A.  gneUit,  Nobia.   Hie  dimenaionB  of  thia  nearly  accord  with  Ihoae  of  the  fMeoedlng  apedes, 
te  the  thape  of  the  liTing  bird  is  considerably  more  slender,  and  the  merest  i^anoe  auiBoM  to  dia^ 
>  them  apart ;  yst  on  endeanmring  to  daaeribe  them  aeparatefy,  I  lind  the  graateet  dlAeal- 


ty  ia  Mttiug  «poa  any  eae  saHsfactuiy  dbttection.  Hio  hindndaw  ia  certainly  longer  aad  atraightor 
tattis,nieaBazing  7<  indi ;  aad  the  aapect  of  the  plumage  is  diflbrent,  thou^  not  adequately  ao 
^MoibaUe:  the  colonn  of  the  feathaia  are  much  more  cleanly  defined  apart,  and  the  light  hue  all 
tat  qoito  obsolete  on  Che  outer  aide  of  each  scapulary  aad  intexscapulaiy,  while  in  the  preceding 
^«da  both  sides  are  distinctly  so  marked  (the  outer,  however,  being  darker  and  browner  than  the 
kaciddai),  and  the  mottling  is  a  mors  oonftised  character.  On  examining  many  specimens  of 
(fnsBmed)  A,  gtUgula,  I  cannot  find  one  in  whldi  the  penultimate  tail-feather  is  tipped  on  ita  in- 
■w  neb  with  white ;  but  in  this  species  it  is  distinctly  so  tipped  for  nearly  \  inch,  and  all  ite  whit- 
tt  or  albeaoent  ia  much  more  deeply  sufftised  with  ferruginous.  I  have  seen  but  two  examples 
•f  thii  bird,  the  first  aliTO  in  the  shop  of  a  dealer  who  had  sold  it,  and  the  second  was  shot  by 
Hr.  FHth,  and  preaanted  in  a  frssh  state  to  the  Society,  as  noticed  in  my  Report  for  January. 
WhcB  I  come  to  know  mors  of  ita  notes  and  hablta,  I  shall  doubtless  be  able  to  deseribe  it  more 
ndifKloiily  than  at  present;  but  in  the  mean  while  I  am  quite  satisfied  of  ite  .dlstinctneis,  and 
Aoeld  nerer  hesitate  in  recognising  it  the  moment  I  beheld  a  specimen. 

Beiidcs  the  abore,  the  littlo  Vyrrknlauda  erueigera  is  common  here,  as  in  other  parte  of  India.! 
Atpedmen  of  the  Mira/ra  alone  existed  in  the  Society's  Museum  at  the  period  of  my  taking  diarge 
sfit 

*I  bare  since  obtained  the  sroung  in  ftill-grown  nestling  plumage,  which  doaely  resembles  the 
^■K^OBdjng  garb  of  the  British  Sky  Lark :  the  crown  is  Tery  dark,  with  whitish  edgings  to  the 
fatten;  eye-streak  strongly  marked,  aad  carried  round  the  oodput  aa  in  a  Wood  Lark ;  a  rufous 
tiav  to  the  edgings  of  the  great  wing  and  tail  foathers :  length  5^  by  lOi  inches  in  extent,  wing  3i, 

tThis  ^so  breeds  in  the  vicinity  of  Calcutta,  and  the  nestling  plumage  of  the  young  deflniUvely 
ffco  die  genus  to  the  AUuididm,  or  Lark  fiunily :  it  essentiaUy  rssembles  that  of  the  true  Larks, 
M^  of  a  doll  greyish-brown,  darker  and  but  slightly  whitish-edged  on  the  crown,  scarcely  at  all 
begged  on  tiie  inter-scapularies,  aad  most  broadly  on  the  wing-ooverte ;  under  parte  dull  f&lrous- 
^UJ^  with  a  Ibw  narrow  and  minute  dark  pectoral  streaks,  sufltosing  part  of  the  feathers.  Length 
« the  wings,  with  full-grown  feathers,  2|  inches,  and  of  the  tail  U  inch,  ^he  nest  and  eggs  have 
1«CB  dMcribcd  by  Mr.  Jerdon. 
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Tragopmm  «alynu ;  male  and  female,  and  a  skekCoB  alio  of  fhe  latler* 
Coiuruim  dactgHmmam :  mala  and  fjemale. 

Cieonia  alba ;  U^e  Enropean  White  Stork:  male,  female,  and  a  skeleton  of  a  third. 
C.  Uueoetpkala,  or  uwtMkOa  of  Wagler.  (Douhle-tailed  Stork.)  Thii  apeeiea,  which  is  uu^ 
allied  to  the  imaller  A^JntaDti,  it  remaiikahle  An*  the  dngalar  finm  of  its  tail,  which,  strictljr  ^piik- 
ing,  is  merely  nmnded,  and  ooasUts  of  twelve  white  feathers;  Imt  its  upper  coverCs  an  inaiBsQr 
broad  and  flim,  and  present  the  appearance  of  a  second  tail  overlying  the  flist,  and  irideh  ii  if  a 
black  colour,  and  deeply  ibrked,  the  outermost  of  these  coverts  bein^  longer  than  the  ezlviar  ttn 
netrieti.  I  have  not  observed  a  similar  structave  in  any  of  the  allied  birds. 
Ardm  Caboga,  vel  rawefo:  second  plumage. 

Macktim  puffna*.  I  have  procured  a  few  of  these  birds  alive,  with  the  intention  of  having  (faai 
set  up  when  they  hare  put'  forth  their  extzaordinaiy  Temal  livery,  in  whidi  it  is  rare  to  Had  chb 
two  that  much  resemble  each  other.  In  the  dress  adverted  to,  I  cannot  learn  that  this  spedsi  te 
been  observed  in  this  part  of  the  world. 

Scolopax  ketertira  and  50.  gaUinmla,  male  and  female  of  each. 
Totauut  fiucmg,  fine  spedmelis. 
Ponama  wiarMtUa,  v.  Crae  pormama,  Aoct :  both  sexes. 
Catarea  ruUla,  male  and  fbmale. 
Anat  pigcilorgneka,  male. 
Fmlifulantflna,  male. 
Sttrna  Stena,  ditto. 
Carbo  pifffmoMt,  ditto. 
A  small  collection  of  btad  skins  Arom  the  Malay  Peninsula  has  been  purchased,  containln  ftt 
Ibllowing  species  :— 

lethfdetas  mhw,  Nobis.  Allied  to  /.  Hor^fMdi,  v.  Falto  MkfUthu,  Hoisfleld  ;  but  conMsnHr 
smaller,  being  under  2  feet  In  length,  the  wing  14  inches,  and  tail,  which  is  a  little  wedged,  SiiaekM: 
bill  over  curve,  including  cere,  1}  inch,  and  If  inch  ttom  tip  of  nn>er  mandiUe  to  gape ;  tint  4 
inches ;  the  talons  laige,  and  all  (as  in  /.  Bor^/MdiJ  completely  rounded  with  the  exception  of  tbst 
on  the  middle  toe  ;  4th  and  5th  primaries  equal  and  longest,  a  little  exceeding  the  Sid  and  M; 
colour  of  the  upper  parts  somewhat  light  purplish-brown,  darker  on  the  quills,  and  the  sockil 
feathers  having  each  a  mesial  whitish  streak ;  forehead,  streak  over  the  eye,  throat,  fore-neck,  lal 
the  ear-corerts  except  posteriorly,  white ;  the  whole  under-parts  appear  to  have  been  fcnneriy  €l 
this  colour,  which  in  the  specimen  before  me  is  nearly  altogether  replaced  by  new  fbathen  lAkk 
are  wholly  pale  brown  upon  the  breast,  and  more  or  less  so  elsewhere,  the  white  bdag  cliic^ 
retained  upon  the  medial  part  of  the  feathers,  and  being  laterally  more  or  less  fkediled  with  the 
pale  brown  of  the  rest ;  some  of  the  lengthened  tibial  plumes  have  a  lisw  nearly  obsolete  pk 
ftilvous  ban,  the  rest  being  white,  as  are  likewise  the  vent  and  under  tsll-coverts :  tail  pora  vUn 
at  base,  where  Impended  by  deep  brown  upper-coverts,  then  suffhsed  with  brown  on  the  ooH 
webs,  and  freckled  with  deeper  brown  on  the  inner  webs,  forming  two  or  three  dark  spots  on  cad^ 
or  rudimental  bars ;  the  terminal  1|  inch  dark  aquiline-brown,  with  paler  extreme  tips:  beoeitk 
the  wing  are  also  rudiments  <^  a  few  distantly  placed  dark  bars.  Bill  dusky  :  the  legs  appear  H 
have  been  yellow  ;  and  talons  blackish. 

Aleedo  Bengalentit. 
Meropt  PkiU^netuit. 
Pieui  pulvereulmiiu. 
P.  fmmienu. 
P.  tritttU. 
Uegahrk^ehut  LaOami:  M.  tptmuus,  Eyton,  P.g.  S,  I8S9,  106;  Bmeeo  Laliami,  Gntlk 
apud  Sir  Stamford  Raffles,  (Lim.  Tram.  xiiL  284,)  who  describes  U  as  follows:— "It  la  ak«st 
six  inches  in  length.    Bill  more  compressed  and  arched  than  in  other  Barbets,  amd  a«a*iM** 
briitlet  at  ike  base;  almost  black  in  the  male,  but  yellowish  in  the  female.    The  legs  are  red,  b*^ 
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TcUowfali  bf  diying.    It  is  ftniad  at  Singapora^  and  alto  In  tba  iatarior  of  SunMftnu"    The 
fdoraig  ia  the  lidieuloaa  daicriptioD  of  B.  LaUuuU  U  GriAth't  'Animal  Kinsdom'  (tU.  418), 
"Gncaiik,  qvUladack;  fbea  and  chin,  brown.'*    In  Bhaw'i  Zoology  (ix.  tS),  the  B.  LatkmU, 
or  *  B«14beed  BarbetT    tfjthamX  ia  deacxibed  cnlBciently  in  aoeoidanoe  with  the  apcdmena 
MmoM^  csoapt  that  the  beak  ia  atated  to  be  "oovwad  with  biiatlea  at  the  baae,  which  axe  loogar 
dn  the  faiU  xtadf  L I  ]  There  iaa  tpecimen  of  this  bird/'  it  ia  added,  "in  the  British  Mosemn, 
utile  place  unknown  f  and  a  flgora  ia  giTon,  perdied  on  a  ftall-grown  tree  no  Uggor  than  itself, 
wUdi  is  worthy  of  the  taate  which  placed  it  ao.    I  sal)!|oin  a  deacriptlon  of  thiee  spedmena  b<tfore 
ne.  The  fixm  belongs  evidently  to  the  distinct  CunHy  of  Barbets  (Bmeeouidat  Leach;,  and,  aa 
OBfafed  with  the  trae  Baibett,  the  beak  diAn  in  being  more  compressed,  and  in  having  a  sharp 
ipper  ridge,  which  instead  of  becoming  roonded  oiT  is  still  sharper  and  more  elevate  to  the  fore- 
htsd,  townrda  which  it  even  rises  to  deacribe  an  obtuse  aofl^e  in  the  outline  i  the  iniMor  angle  of 
ftc  Bpper  n? ■««*">'*  is  continued  ba^ward  to  beneath  the  eye,  and  that  of  the  lower  mandible  to 
bqnd  the  eye,  combining  thus  'with  the  raised  vertical  ridge  to  import  an  appearance  of  great 
aseto  the  beak ;  the  tip  also  of  the  upper  mandible  ia  prolonged  to  overhang  the  lower  one;  the 
nMiMt  hrpT'*'**'»g  the  trill  are  reduced  to  minute  rudiments,  bat  the  flnmtal  and  conmal  plumea 
ktfc  the  shaft  prolonged  and  spinous.    In  other  respects,  the  external  stmctuxe  is  eesentially  simi- 
Ur  to  that  of  Bweco,  ezoept  that  the  wings  are  rather  less  rounded,  having  the  Srd,  4th,  5th,  and 
cfea  8th  piimariea  sob-equal  and  longest,  and  the  tad  but  little  shorter  than  the  7th.   Plumage  of 
•  ^tening  downy  character  on  the  under*parts,  and  colouring  everywhere  sombre,  with  some 
hist  indicatioBa  of  bri^ter  huca.    Length  about  6^  inchest  of  wing  S^  inches  i  and  tail  S  inches: 
Ua  to  foiehead  2  inch,  to  gapo  1^  inch ;  and  taiae  rather  less  than  |  inch.  Colour  of  the  uppor^parta 
aaniy  uailfann  dnsky-taown,  deepest  on  the  eiown,  and  everywhere  sligbtfy  edged  with  dull  grsen ; 
ftnat  dingy-reddish,  and  under-parts  glistening  dull  white,  margined,  together  with  the  Ibrmer, 
«kh  fcOowish  green;  there  is  also  a  ruddy  oast  on  the  forehead  and  cheeks.    The  beak  of  one 
iptdmen  ia  nearly  sufltatod  with  dusky-black,  aa  characterisdc  of  the  male  (scoording  to  Sir  St. 
Bsflcs),  while  in  the  others  it  is  pale  cuneous,  tiitged  with  brown  at  the  base.    Feet  as  described. 

Cueuhu  mieropttnu. 

PkamiecphmuM  irUlit. 

SdoUtu  qglni$i  Nobis,  Jante,  p.  160. 
LmdnM  strigaitu,  Eyton,   P.  Z.  5.  1839,   103 ;  at  lea#  according  with  the  Latin  definition 
ctte|«iQg  that  the  head  is  eonoolorous  with  the  rest  of  the  opper*parts,  instead  of  being  cinereous. 
It  b  evidently  a  bird  in  Immature  plumage,  and  the  character  upon  which  the  spedflc  name  is 
foeaded  would  most  assuredly  disappear  with  maturity. 

JTaM^pcta  airittpt,  Nobia.  Very  closely  allied,  it  would  appear,  to  If.  Borboniea :  length  7  Inch- 

8  9 

es,  of  wing  S^,  and  tail  S ^  inches;  bill  to  Ibrehead  above  }  inch,  and  to  gape  1  inch ;  tane  r*. 

8  10 

inch;  tail  sBf^tly  rounded :  crown  and  nape  of  the  male  deep  glossy  blad ;  the  sides  of  the  head, 


and  breast,  dark  ashy  passing  into  glossy  •blade  on  the  throat,  and  into  paler  ash  on  the  lower 

part  of  die  beeast  and  flanks ;  the  middle  of  tho  belly  whitish ,  and  vent  and  lower  tail-coverts  mfes- 

ecat;  the  rest  of  the  upper-parta  brifl^t  rufo-ferruginous,  dashed  with  ashy  brown  on  the  inter- 

aeipnlavlea,  and  all  the  wing  tethers  dusky  within,  edged  with  ferruginous.    The  finnale  is  rai- 

ttw smaller,  her  wing  measuring  butS^  inches,  and  tail  2|  Indies ;  upper-parts  light  oUve>brown, 

tiBfed  with  gieenish-ash  on  the  crown  and  ear-coverts,  the  wing^  and  tail  as  in  the  male;  throat 

sad  tecest  pale  ruAseoent,  still  lighter  on  the  flanks  and  mi<Mle  of  the  belly.    The  fsroale  before 

as  appears  to  have  been  an  older  bird  than  the  male,  with  colours  man  matured :  her  tertiaries 

lad  the  outer  webs  of  the  neareat  secondaries,  are  wholly  rufous;  while  in  the  male  the  tertiaries 

ksve  a  dusky  stripe  along  their  middle,  and  the  outer  webs  of  all  the  secondariea  are  only  rufous- 

«d|ed.    I  flUnk  it  probable  that  the  whole  back  of  the  male  would  become  unifwm  bright  rufbus, 

«sd  the  throat,  aides  of  the  head,  and  fore-part  of  the  neck,  black  like  the  crown. 

EurjMmnu  ntuuhu :  Todm  aentlitf,  Omelin ;  Cimbjiryndim  naiuhu^  Vigors ;  Kwr.  lemmiseahu, 
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FrinimpiUata,  NoUa.    Tida,  again,  qipean  to  ba  an  addition  to  the  nameroof 
eatabliihad  in  tbii  genus.    Although  the  oolovfng  ia  iNgfady  dlilbrant,  the  maridii^ 
tion  of  die oolouxs  ekweiy  memUe  thoae  of  TimaMa  pUmtOt  HonMd;  the  WU, 
altogether  dilbvanti  or  itriotly  jfMon,  and  ioaroely  at  all  latanilr  eonpiMaed.    She, 


dor  to  that  of  2*.  piUatm,  and  tali  nradi  leaa  euneaftedf  Inglh  S  inehea,  of  «tag  1| 
ta01)lndiea}hUltofiMrdiead -•  inch,  andtogapOT^  indi;  tarw  also    -  inch.  Phmiago  of  the 

10  10  lo 

mpper-pfltrte  <rflTe-bTown,  tinged  with  mfous  on  the  winga  and  tail,  which  laat  ia  Jnat  peicepUbly 
harred,  and  haa  Its  ttuee  ootennoat  feathen  onlj  on  each  aide  graduated;  crown  dark  radboa  (as  ia 
T.  piieote),  but  mexging  poaterioriy  into  the  brown  of  the  teat  of  the  upper-pazCs,  flme  bdng  ao 
aahy  on  the  aldea  of  (he  neek;  aoperciliaiy  atreak  and  the  whole  under-parta  modecaftdly  bri^t 
Ikale  yellow,  maiked  with  black  tinea  on  the  diroat  and  breaat,  move  developed  tlma  dioBe  e( 
TimaUapUmiia;  flanka  tinged  with  graeniah^aafay.  Bill  duaky,  and  1^(8  apparently  haTe  been 
greenlah.    Inhabita  alao  Tenaaaeilm. 

TricophonuerUpletfit,  Nobia.  Length  lOor  11  inchea,  wing  4^  to  4|  Inchea, and  tail  4f  Indies;  faiB 
to  fbrehead  |  to  1  Indi,  and  to  gape  ^  to  1|  inch,  having  three  or  four  tolerably  stroQ^  TibriBsae  at 
the  g^M ;  tarae  1  inch :  no  lengthened  occipital  briatlea,  bat  the  feathera  of  the  crown  and  of  the 
dieeka  anterior  totheear-eoreita,  of  Terypeenliar  ofaaracter,  being  abort  and  rigid,  gliateninig,  and 
of  a  pale  golden-fclroaa  oolonr ;  winga  and  tall  dnll  olive-green,  the  fionner  doaky  on  tti«  inner  w«ba 
of  the  iiMthera ;  reat  of  die  upper-patrta  aahy-brown,  laterally  edged  with  greoiiah,  havlBg  conapi- 
ouooa  whltiah  aha^  to  the  feathera,  exoeptiog  on  the  rump ;  nnder-parta  aimilar,  except  Oat  tia 
whitiah  medial  part  of  Am  fbathera  ia  more  developed ;  throat  white,  flanked  by  a  blade  line  pro- 
ceeding flom  the  aldea  of  the  base  of  die  lower  mandible,  and  another  black  line  pa  arm  fkaa  Oe 
upper  mandible  Ihioa^  the  eye ;  lower  tail-eoverts  deeply  tinged  with  the  aame  ooloar  aa  tha 
crown :  taflaligtatly  gradoaled ;  bUl  black,  and  lega  plnmbeona.  Thia  apedea  ia  likewise  fimnd  as 
hl^  aa  Tenaaaerim. 

CopaptAm  woeroariw,  the  Shahmour,  male  and  female. 

0.  tamlmrU :  ibund  likewiae  in  Somatra  and  Java,  aa  in  India  genemliy. 

Finago  vernotu,  two  ap^imena. 

Hewdpoditu  Udgoor, 

VamUMthilobm, 

Ckaradrim  Firginianu$. 

Soolopaac  QatHnago. 

I  am,  Sir,  youts  obediently, 

Bd.  B&mL 
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NoieM  on  the  Bendkar,  a  people  of  Keonjur.     By  Libut.  S.  R.  Tickrll, 

Political  Assistant,  S.  W.  Frontier. 

In  the  course  of  my  last  annual  tour  through  the  Kolehan  district, 
(Januaiy  and  Fehraary  1843,)  I  came  upon  a  set  of  people,  whose  names 
md  history  we  have  hitherto  heen  quite  ignorant  of,  (even  within  the 
Agency,)  and  whose  existence  I  only  then  for  the  first  time  ascertained. 
'Aej  oomprise  one  insulated  dan  or  trihe,  not  above  250  or  dOO  in 
Bomber,  and  call  themselves  "  Bendkars."  Theur  habits  and  manners, 
ia  restricting  themselves  entirely  to  hills,  assimilate  them  to  the  Kur« 
liahs,  a  people  well  known  in  the  mountainous  districts,  east  and  west  of 
tbe  Kolehan,  and  to  be  met  with  also  in  Birbhoom;  but  they  deny 
any  affinity  to,  or  even  knowledge  of,  the  latter. 

The  Bendkars  inhabit  a  small  range  of  lulls,  called  Bendkar  Booroo, 
in  tiie  north  oi  Keonjur,  and  close  to  Jamdapeer,  (the  southern  border 
of  fjbie  Koldian.)  llie  country  is  exceedingly  wild,  being  in  fact  one 
BBintermpted  sea  of  jungle,  bounded  to  the  N.  and  N.  £.  by  the  culti- 
vated lands  and  villages  of  the  Hos  in  Kotegurh  and  Burpeer,  but  whose 
fimits  in  other  directions  have  not  been,  nor  probably  ever  will  be,  de- 
ined.  These  people  have  no  separate  language,  but  converse  either  in 
the  Ho  or  the  Ooria  dialect,  as  occasion  offers.  In  appearance  tbey  are 
much  the  same  as  the  Bhooians  of  that  part  of  the  country,  tolerably 
fiur,  well-made,  and  not  devoid  of  intelligence ;  although  from  the  exces- 
sive seclusicm  of  their  lives,  they  may  be  pronounced  purely  savage.  By 
aaiding  one  oi  my  chuprassees,  with  money  and  faur  sp^ches,  I  was 
able  to  induce  five  or  six  of  them  to  come  into  my  camp  in  Samdapeer. 
They  were  minutely  questioned  respecting  their  manners,  customs,  &c 
but  these  appear  to  offer  nothing  particularly  worthy  of  notice,  being 
omilar  to  those  of  other  Semi-Hindoo  tribes,  such  as  the  Bhoomijes, 
Bbocnans,  Sontals,  &c.  They  worship  Kalee  and  several  tutelar 
Deotas;  eat  neither  beef  nor  pork,  drink  water  from  a  Ho's  hand;  but 
will  not  eat  with  them,  nor  would  they  touch  food  cooked  by  any 
Hindoo,  even  a  Bramin.  They  have  neither  cattle,  goats,  sheep,  nor 
pigs;  but  some  keep  a  few  head  of  poultry.  Their  houses  are  mere 
hovels  formed  of  branches,  leaves,  and  thatched  with  jungle  grass,  these 
are  not  built  together,  so  as  to  form  a  village,  but  are  scattered  by  ones 
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and  twos  about  the  base  of  the  hill.  Except  on  some  few  festive 
sions,  such  as  marriages,  their  manners  are  solitary  and  unsociable,  and 
the  poverty  and  misery  of  their  mode  of  living  almost  surpasses  belief 
it  being  a  common  custom  for  a  family  to  leave  their  hut  in  the  morn- 
ing, and  pick  up  their  entire  subsistence  for  the  day  by  grubbing  in  the 
jungle  for  roots,  berries,  hay,  leaves  of  some  species  of  trees ;  and  then 
return  as  night  fiedls,  like  mere  wild  beasts  to  their  dwellings.  When 
their  scanty  crops  of  maize,  goradhan,  (ooane  rice)  chilnna,  (gram),  &c. 
are  ripe,  they  ^re  somewhat  better,  and  are  occasionally  able  to  bring 
some  of  the  produce  of  their  fields  down  to  the  nearest  villages  to  huter 
for  cloth.  Their  mode  of  cultivation  is  miserable;  they  eartili  up 
the  furrows  and  water  courses  on  the  hill  sides,  and  thus  form  small 
straggling  khets  or  fields,  which  are  liable  occasionally  to  be  washed 
bodily  away,  and  should  the  crop  attain  maturity,  the  poor  Bendkar  is 
obliged  to  share  it  liberally  with  the  wild  pigs,  deer,  pea-fowl,  and  a 
host  of  such  marauders,  who  help  themselves  at  night  to  it,  with 
impunity. 

These  people  are  not  required  to  pay  rent  in  money  or  in  kind  ;  but 
at  the  requisition  of  the  nearest  Sirdar,  the  Keonjur  Raja's  Dewan 
at  Kalkapershaud,  they  are  liable  to  be  called  upon  as  b^gars,  or  coo- 
lies, to  assist  in  conveying  the  baggage  of  the  Raja,  or  of  any  of  his 
household  in  their  annual  visits  to  Juggemauth.  These,  a  very  few, 
are  acquainted  with  the  use  of  money,  but  the  majority  neithv  know 
nor  value  it. 

The  party  with  me  consisted  of  three  men,  an  old  woman,  a  girl,  and 
a  boy ;  the  two  latter  were  pretty*  They  had  never  seen  a  "  white  fiaoe," 
nor  indeed  even  a  respectable  or  well-dressed  native.  They  bad 
never  even  heard  the  word  *'  Saheb"  nor  knew  its  meaning.  Bveiy 
thing  of  course  was  therefore  a  novelty  and  a  source  of  amazement ; 
the  tents,  horses,  elephants,  the  sepoys  and  suwars  with  me,  all  attracted 
eager  attention,  not  a  littie  mixed  with  alarm.  Only  one  of  them  had  ever 
seen  a  gun  fired  o£f,  and  the  grand  exhibition  of  a  bird  shot  while  flying 
past,  afforded  great  astonishment  and  delight.  With  all  this  ignorance, 
these  poor  people  were  pleasing  in  appearance,  clean  in  person,  and 
decorous  in  manner.  They  looked  on  quietiy  and  demurely  at  every 
thing,  and  after  a  visit  of  two  days,  rather  joyi^y  took  their  departnre, 
not  being,  I  suspect,  quite  satisfied  of  their  safety  while  in  my  camp,  al- 
though much  re-assured  by  dint  of  gentie  usage  and  kindness.  The  an- 
wars  with  their  bushy  beards  and  long  scarlet  coats,  appeared  to  afiRird 
them  much  uneasiness,  and  must  have  enforced  on  their  minds  greater 
awe  and  reverence  than  my  less  imposing  costume  ! 

They  bum  their  dead,  but  do  not  collect  the  ashes,  nor  destroy  any 
of  the  deceased's  property  with  lus  body,  (as  the  Koles  do.)  Their 
marriages  are  simple,  being  merely  the  bridegroom  taking  away  his 
bride  to  his  house,  when  the  parents  of  both  sides  have  consented,  and 
have  both  added  their  quota  to  the  stock  supplied  for  the  maintenance 
of  the  couple.  No  crimes  (at  least  public  crimes)  appear  to  be  known 
among  this  people,  and  they  have  no  chief,  or  person  possessing  any 
kind  of  authority,  to  punish  such.    The  smallness  of  their  numbers,  and 


1842.]  Notes  on  the  Bendkar,  a  people  of  Keonjur,  207 

their  confined  locality  is  not  satisfiBCtorily  accounted  for,  as  they  affirm 
they  have  been  living  on  that  hill  alone  for  many  generations.  Nor  to 
then-  knowledge,  have  their  numbers  been  ever  devastated  by  epidemic 
diBeases.  They  are  a  perfectly  peaceable  race,  never  having  been  at 
iesae  with  either  Hoe  or  Hindoos.  They  have  arms,  however,  similar 
to  those  generally  used  in  the  country,  which  they  employ  in  the 
chase. 

llie  only  specimen  of  their  handicraft,  which  I  procured  from  them, 
and  which  I  beg,  through  you,  to  present  to  the  Society,  is  the  aocom- 
papDg  plough.  It  is  used  by  the  hand,  as  they  have  no  cattle  ;  and  is 
capaUe,  as  may  be  seen,  of  merely  scratching  up  the  surface  of  the  soil. 
It  is  not  handled  in  the  manner  of  a  hoe,  or  fowra,  but  dragged  or 
Kopcd  along,  as  fieur  as  the  sweep  of  the  arm  allows  :  and  it  will  be  ad- 
mitted, I  think,  that  for  barbarity,  the  instrument  is  unique. 

NoTB. — ^The  implement  alluded  to,  is  now  in  the  Museum  of  the  Asiatic 
Society.  It  is  a  rough  hewn  stick,  nearly  four  feet  long,  which  has  been 
lepantod  from  the  tree  just  below  the  off-shoot  of  a  branch,  at  rather  an 
acQte  angle  with  it,  the  off-shoot  being  cut  down  to  about  10  inches  long, 
and  sharpened  at  the  point,  so  as  to  take  the  ground  like  a  rude  pick  axe : 
thia  ia  made  more  effective  by  an  iron  spike  or  peg,  driven  through  the 
itick  an  inch  or  so  above  the  off-shoot,  and  made  to  correspond  in  length 
vithit  The  cultivator  using  it,  would,  by  dragging  die  implement  towards 
him,  have  the  soil,  divided  by  the  iron  peg,  and  the  furrow  formed  by  the 
thicker  substance  of  the  off-shoot  behind  it.  iTi 


Ct^am  Shobtrbbob,  in  continuation  of  his  Paper,  p.  28,  in  No.  121 

of  this  Journal. 

1.  In  continuation  of  our  researches  regarding  the  spherical  excess  in 

terms  of  the  two  sides  and  the  contained  angle,  we  resume  the  expression 

-^  tan  i  a  tan  ^  b  sin  C  . 

fonnely  given  tan  |  £  =  ,    ,   . — : — ^ — r-r t^  which  may  be  other- 

'  *  ■  1  +  tan  )  a  tan  |  b  cos  C  ^ 

1  \ 

wise  written  tan|£  =  tan|atan|6  8inC  d    t  4.^^  x  ^  4^^  x  k  />»,  r)- 

■  ■  ■  V 1  +  tan  I  a  tan  |  o  cos  Cf  > 

and  the  denominator  within  the  parentheses  may  be  expanded  in  the 
saaal  way. 

2.  For  tan  |  a  and  tan  |  b  substitute  their  values  in  arc  to  radius  1  by  the 

ronnula  tan  •)^  =  5(^  +^  y^  ^  ^  ^   ^ X  +  &c.  and  we  have  tan  |  a 

""  Vl  ■*■  24  ■*■  240  ■*■  39720  +  ®®7  (2  "*"  24*^  240  "*" 39720  "*"    ^'^ 

a         b       ab    (         a^  -\-  b^ 
»M  by  actual  multiplication  we  get  tan  j"^^  2  ~   4    I  ^  "* 12 —  "^ 

g_g*+  5  a«^  4-6  6*         136  gg  +  63  g4  J«  +63a«M  +lZ6b»  \ 

720  "^  ~~40320  +^*^.) 

^  expression    and  its  powers   being   substituted   in    the   expansion 
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.,..,                                              E        ab              /a* +62 
of  the  original  equation,  becomes*  tan  -^  =-2"*"^^    i^"^  ~12 "*" 

+  &c  j      J  1  —  ►J  cos  C     (l  +       ^^      +  &c) 


6a*+5a«6a+6M 


720 
o*  *•  /        fl'  +  6«  . '     a«  J8 


+    jg  -  C082  C(l  +  —I +  &c.) 64* ^"^  ^(l  +  *c)  -H  &c.  J    by 

actual  multiplication  and  reduction  of  terms  with  common  factors,  this 
becomes  ^ 

tan  •-  =    T'  sm  C  {  1  H -'- cos  C  +      - 

2         4  I     ^       12  4 


720 


a^b  +  ab^  a'  (2 


cos  C  +  ~JQ~  cos2  C  +  &c.  > 


24 

'*"2— ' «.......- -..^   ^24 


-    _  E      ,.    .  E         E« 

3.  For  tan  --  substitute  its  value  in  arc'^  +  -57-  +  &c.  and  transpose 


E» 

rj  +  &c.,  and  substituting  for  them  their  values  in  powers  of  the  right 

E'         1  /a6v8  .  ab 

hand  quantity,  —  =  ^  ^—1  sm'  C  +  &c.  =  -r-  sin  C 

/a2  b*        (fi  bi 

\-Tg -jg-cos*  C  •+■  &c.  j  then  incorporating  this  and  multiplying 

the  whole  by  2,  we  have 

E  =  ^smC  |i  +  _j--_cosC  + — 

a^b  -^  abi  ^       c^  b» 

COB  C  +  -177"  C082  C  +  &C. 


24  ^12 


zcX 


a  b  itfi  +  6'        a  b  \ 

corresponds  to  an  excess  represented  by  -j-  sin  C  \ — jo^  —  -j-cosCj 


4.  The  first  term  is  the  same  as  that  for  the  area  of  a  plane  triangle 
having  the  same  sides  and  contained  angle :  the  following  terms  therefore 
shew  the  difference  between  the  areas  of  the  two  triangles.  Of  these  terms 
we  mav  take  account  of  as  many  as  suits  our  object ;  but  in  ordinary  cases 
it  will  be  needless  to  regard  any  beyond  the  two  first  Limiting  ourselves 
to  these,  the  diflference  between  the  areas  of  the  plane  and  spherical  triangles 

ab              /a2  +  6S        a  b 
—  «^  c  { J2" 

or  by  -24*  ™  C  i  a*  +  6<  —  3  a  6  cos  C.  I 

5.  This  expression  shews  that  when  C  exceeds  a  right  angle  (coa  C  be- 
coming —  )  uie  spherical  area  must  exceed  that  of  the  plane  triangle. 
When  the  two  terms  within  the  brackets  cancel  each  other,  the  two  trian- 
gles have  equal  areas ;  and  when  the  second  term  exceeds  the  first,  the 
spherical  area  will  be  less  than  that  of  the  plane  triangle. 

6.  The  limits  are  easily  assigned. 

7.  The  sum  of  a  and  6  being  given,  a'  +  6<  is  a  minimum,  and  o  6  or 

3  a  6  is  a  maximum  when  a  =  6.  In  this  ca6e  the  triangles  are  iaoaoelei^ 
and  a*  +  6*  =  2  a2,  and  3  a  6  =  3  a'  ;  hence  the  terms  within  the  brack- 
ets will  cancel  each  other  when  cos  C  =  },  or  when  C  =  48o  11'  23^ 
This  for  equal  areas  is  the  maximum  of  C.  With  isosceles  triangles,  if  C  be 
less  than  this,  the  spherical  area  wiU  be  less  than  that  of  the  plane  triangle. 
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8.  Again  when  cos  C  is  ^maximum,  C  =  0 :  In  this  case,  tfi  -j^  b^  ^  ^  ab 

yt          b                                                              6       3  4-  V~ 
or  1  +  •-  =  3  — ;  the  solution  of  a  quadratic  will  give  —  =  — 5 = 

2*618  nearly.  This  is  the  maximum  inequality  in  the  sides  so  as  to  have 
equal  areas. 

9.  In  like  manner  may  be  found  the  value  of  the  angle  for  any  given 
latio  of  the  ndea  within  these  limita ;  or  the  angle  being  given,  the  ratio 
of  the  sides  may  be  found. 

10.  Hie  following  Table  shews  for  given  ratios  of  a  and  b  the  value  of  C 
giving  equal  areas : — 

11.  If  the  sides  were  so  large  in  regard 
to  the  rafius,  as  that  the  terms  omitted 
could  sensibly  affect  these  results,  it  would 
be  necessary  to  take  those  of  the  next,  and 
perhaps  also  of  higher  orders. 

12.  To  ascertain  the  actual  difference  in 
the  areas  of  the  spherical  and  plane  tri- 
angles in  an  extreme  case,  suppose  an 
equilateral  with  sides  of  1 1  degrees :  the 
direct  formula  gives  the  excess  =  61.217 ; 
and  the  difference  in  the  areas  of  the  two 
triangles  will  be  *3951  square  miles,  cor- 
responding to  an  excess  of  0*"005245.  One- 
third  of  this  would  be  the  difference  on 
each  angle,  and  were  it  ten  times  as  great, 
it  would  still  be,  in  Troughton's  phrase,  a 
quantity  less  than  what  is  visible  in  the 
telescope, 

13.  It  ii  almost  needless  to  remark,  that 

the  supposed  triangle  is  larger  than  any 

which  has  yet  occurred  in  practice.  The  great 

triangle  in  the  French  arc,  long  supposed 

to  be  the  largest  in  the  world,  has  an  excess 

of  about  39".    I  have  had  one  observed 

by  day-light  on  which   the  excess  was 

iboat  41"^.  This  least  side  was  80  miles,  and  the  largest  92*6.  Such  a 
triangle  does  not  often  occur,  but  even  this  has  only  about  f  of  the  area 
of  that  on  which  the  difference  has  been  shewn  to  be  utterly  invisible. 

14.  But  as  the  greatest  difference  occurs  when  C  exceeds  a  right  angle, 
we  may  find  the  particular  angle  giving  the  maximum  difference  by 

fflAing—  <  ^a<  -h  i<  \  sin  C  ^  3  a  6  sin  C  cos  C I  a  maximum :    by 
differenliating,  we  have  ^4  {  (^^  +  ^  r^  C  ^  3  a  6  cos  2  C   \dC=:o: 
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at  4-  62      cds  2  C     _  .     . 
.•.  the  maximum  corresponds  to     g^^-  =  "coTc"'    ^"*  "  "*  equation 

which  scarcely  admits  of  a  direct  solution,  but  the  indirect  solution  is 
very  easy. 
15.  As  C  is  to  be  greater  than  a  right  angle,  we  may  put  90  +  X  =  ^ 

C0S2C  ,cos2X       As  ??^ti!.  is  always  +,  it  is  plain  that  X 
••  cosC  sin  X  3** 

not  exceed  45o,  nor  be  less  than  0.    Hence  the  quantity  — — ^  will  p 

sinx 

through  all  ito  values  firom  0  to  QO  every  hall'  quadrant  By  tabulating 
this,  as  under,  for  every  degree  of  X»  ^e  shall  have  by  inspection  for  any 
ratio  of  the  sides,  the  approximate  angle  giving  a  maximum  difference 
of  areas.  A  nearer  approximation  may  be  got  by  making  proportion  for 
the  differences  between  the  tabular  and  actual  quantities  in  the  usual  way ; 
and  by  computing  another  value  on  each  side  of  the  angle  so  found,  we  may 
by  successive  steps  bring  the  approximation  as  close  as  we  please. 

16.  By  means  of  this  and  the  former 
Table,  it  appears  that  with  equal 
sides  the  angle  of  maximum  differ- 
ence of  areas  is  somewhat  greater 
than  124o,  and  by  another  computa- 
tion it  will  be  found  that  the  exact 
valub  is  124<'02'*35"  being  the  great- 
est angle  giving  a  maximum  diilier- 
ence  of  areas.  For  any  other  ratio 
of   sides'  the    angle  will  be  amaller. 

For  the  ratio  3  +  VT  the  angle  is 

2 

10    ^ 
120o.  When  the  ratio  is  y '  the  -value  of 

oli   +  63     101  Cos  2  C 

"5 — r"^"30  '^P^^^Qg*  Cos  C   "  0'52720,  which  corresponds  to  an  an^ 

of  about  4'*25  less  than  105,  or  104^-55*'75 ;  and  so  in  other  cases.'  When 
the  ratio  of  the  sides  becomes  indefinitely  great,  the  maximum  difE^ence 
angle  approaches  indefinitely  near  90. 

17.  In  well  chosen  triangles,  there  are  not  usually  any  very  great  differ- 
ences in  the  sides,  and  hence  practically  the  greatest  differences  will  osually 
occur  when  C  is  not  far  from  120^. 

18.  If  for  example  we  suppose  a  triangle  with  sides  of  a  degree  each»  and 
containing  an  angle  of  120<>,  by  the  original  formula  the  excess  is  27^-210 
and  the  difference  in  area  between  the  spherical  and  plane  triangles  is 
0*18214  square  miles,  oorresponding  to  an  excess  of  0''*0024176.  On  a 
triangle  with  degree  sides  and  the  maximum  angle  of  124^*02'-35"  the 
excess  is  26"'035  the  differences  of  areas  0-18320  square  miles,  corres- 
ponding to  an  excess  of  0"'0024318.    Such  differences  though  utterly  in- 
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liitble  in  the  telescope,  are  still  mnch  greater  than  have  ever  occurred  in 
pnctice;  for  though  single  sides  of  more  than  a  d^;^ree  be  nothing  very 
atraoidinarjr,  it  is  but  rarely  that  two  such  sides  can  be  found  forming 
a  triangle  with  a  third  side  of  from  118  to  120  miles. 

19.  The  difference  here  treated  of  is,  in  similar  triangles,  proportional  to 
tlie  4th  powers  of  the  homologous  sides :  Hence,  in  an  equilateral  with 

half  degree  sides,  this  difference  would  be  -r*  of  0"*005245,  or  0"*00006475 ; 

and  on  the  isosceles  with  half  degree  sides  containing  120o,  the  difference 

would  be  r-g  of  0"*0024176,  or  0^'00001511.  Triangles  such  as  these  are  not 

very  unoonunon,  but  it  is  much  more  common  to  have  triangles  with  less 
than  half  of  Uieir  area. 

20.  It  is  thus  fairly  proved  that  the  difference  between  the  excess  on  a 
ipberical  triangle  computed  rigidly,  and  that  deduced  by  reckoning  its  area 
M  eopal  to  that  of  a  plane  triangle  of  the  same  sides  and  containra  angle, 
ii  a  quantity  so  small  that,  even  in  extreme  cases,  the  neglect  of  it  will 
induoe  no  sensible  error ;  and  that  in  triangles  such  as  usually  occur  in 
pnctice,  the  difference  is  so  utterly  insignincant,  that  to  go  much  out  of 
the  niual  way  in  order  to  take  account  of  it,  would  be  a  very  needless 
nfinonent. 


NoUi  regarding  the  Meteorology  and  Climate  of  the  C^pe  of  Good  Hope. 
By  RoBXBT  Tbottxr,  Esq.  Bengal  Civil  Service. 

When  last  at  the  Cape  it  occurred  to  me,  that  a  few  particulars 
regarding  the  climate  of  a  place,  to  which  so  many  resort  from  this 
coontry  in  search  of  health,  might  be  found  interesting  as  well  as  useful  : 
and  particularly  to  medical  men,  by  enabling  them  to  judge  how  far 
it  is  likely  to  prove  beneficial  to  those  patients,  for  whom  they  may 
consider  an  absence  from  India  necessary.  If  you  deem  the  accom- 
panying Meteorological  Table,  and  the  following  cursory  remarks  worthy 
of  a  place  in  your  Journal,  I  shall  fed  obliged  by  your  inserting  them. 

The  table  contains  an  abstract  I  prepared  from  the  Meteorological 
Registers  of  the  Ro3ral  Observatory  at  the  Cape,  shewing  the  mean 
monthly  weight  and  temperature  of  the  atmosphere,  and  the  minimntn 
of  each  month  for  three  years  together,  with  the  monthly  fiall  of  rain 
for  the  same  period  ;  and  in  order  to  compare  the  results  with  the 
climate  of  India,  I  have  inserted  corresponding  observations  made  at 
Calcutta  for  an  equal  period,  and  likewise  the  monthly  means  of  a 
year's  observations  at  several  other  stations ;  viz.  Daijeeling,  Dacca,  and 
Ccwnpore,  extracted  chiefly  frx)m  the  Journal  of  the  Asiatic  Society. 

The  Cfl^  observations  were  made  at  3  hrs.  15'  f.  m.,  being  the  period 
<>f  least  atmospherical  pressure ;  the  Thermometers  hang  on  the  South- 
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east  side  of  the  building,  in  the  shade,  and  protected  from  solar  radia- 
tion ;  4  p.  M.  is  the  hour  of  most  of  the  Indian  observations,  a  few  only 
of  those  at  Daijeeling  having  been  made  at  4  hrs.  30'  and  5  hrs.  p.  x. — 
the  time  of  each  set  of  observations  therefore,  being  about  an  hcmr 
after  the  hottest  period  of  the  day,  a  rough  estimate  may  be  formed  of 
the  usual  afternoon  temperature,  as  well  as  a  pretty  fiEur  compaiiaon  of 
the  maximum  temperature  of  the  above  places  with  that  of  the  Cape, 
while  from  the  means  of  the  monthly  minima,  a  comparison  may  be 
formed  of  the  greatest  average  cold  at  the  Cape  and  Darjeeling. 

As  Cape  Tovm  lies  close  to  the  base  of  Table  Mountain,  ^which, 
together  mth  the  Lion  and  the  Devil's  Peak  encompasses  it  on  three 
sides,  its  temperature  is  considerably  higher  than  that  of  the  Observatory 
which  is  nearly  three  miles  distant,  and  being  situated  on  the  low 
isthmus  between  False  Bay  and  Table  Bay,  enjoys  the  benefit  of  the 
breeze  which  generally  blows  from  one  bay  or  the  other. 

The  Camp  ground,  Rondebosch,  and  Wynberg,  possess  a  mmilar 
advantage  in  point  of  situation  over  Cape  Town,  (from  which  they  are 
distant  from  4  to  8  miles.)  They  are  the  favourite  abode  of  Indian  visi- 
tors during  the  warm  months,  but  as  they  lie  nearer  than  the  Observatory 
to  the  mountain,  the  weadier  is  much  damper,  and  the  ML  of  rain  con- 
siderably greater  during  the  winter,  than  at  that  place.  In  the  hot 
weather,  however,  they  certainly  enjoy  a  cooler  climate,  in  conseqaence 
probably  of  the  greater  abundance  of  verdure  and  shade. 

Table  Mountain,  and  indeed  the  whole  range  of  lulls,  of  whic^  the 
Devil's  Peak  is  the  nort)iem  extremity,  produce  a  variety  of  interesting 
atmospherical  phenomena,  and  often  times  occasion  an  entire  diflPerencc 
in  the  state  of  the  weather  at  Cape  Town,  which  is  situated  on  the  west 
side,  and  at  W3mberg  and  Rondebosch  on  the  other  side  of  the 
range. 

The  north-west  winds  which  prevail  during  the  winter,  are  always 
loaded  virith  much  vapour,  and  bring  much  rain,  but  as  the  rain  is  fre- 
quently not  formed  till  the  vapour,  after  passing  over  Cape  Town»  has 
reached  the  cold  summit  of  the  mountain,  it  very  often  happens  that 
though  a  fine  day  in  Cape  Town,  it  is  raining  heavily  at  Wynberg,  Ron- 
debosch,  and  other  places  on  the  lee  side  of  the  mountain.  During  the 
summer  months,  the  same  cause  gives  rise  to  a  similar  phenomenon,  and 
occasions  the  well-known  appearance  on  the  top  of  the  mountain,  called 
the  Table  Cloth.      The  south-east  sea  breeze,  which  prevails  at  this 
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seiaon,  unlike  our  Indian  ecorching  hot  winds,  ii  cool  and  refreshing  even 
in  tlie  hottest  weather,  and  not  being  so  highly  charged  with  humidity 
as  tlie  northerly  winds,  the  vapour  it  contains  frequently  passes  over 
die  mountain  without  becoming  visible.  Oftener,  however,  it  is  chang- 
ed into  a  mist  or  doud,  which  covers  the  top  of  the  mountain,  and  is 
Men  on  the  lee,  or  Cape  Town  side,  rolling  down  in  large  fleecy  volumes, 
till  it  reaches  a  wanner  temperature,  when  it  again  becomes  invifiible. 
Hie  devataon  of  this  vanishing  point  varies  with  the  hygrometric  state  of 
die  atmosphere,  and  the  line,  thus  formed,  is  so  distinct  that  were 
degrees  to  be  marked  on  the  perpendicular  clifls  which  over-hang  Cape 
Town,  a  gigantic,  but  correct  hygrometer  would  be  furnished.  I  may  here 
express  my  regret,  that  I  possess  no  notes  of  the  hygrometric  condition 
of  the  atmosphere  of  the  Cape,  sufficiently  accurate  to  be  recorded. 

Hie  different  eddies  and  counter-currents  of  air  produced  by  the 
influence  of  the  mountain,  and  by  the  interruption  it  occasions  to  the 
generd  current  of  air,  are  also  interesting  phenomena.  Among  others, 
aiemaikable  one  is  often  experienced  by  ships  entering  the  Bay  with  a 
fiurwind.  On  reaching  a  certain  point  they  are  frequently  taken  a-back, 
and  find  themselves  in  a  strong  breeze  blowing  right  out  of  the  Bay ;  and 
few  who  have  lived  at  the  Cape  can  have  fruled  to  observe  occasionally, 
a  northerly  and  a  southerly  wind  blowing  at  the  same  moment  in 
Cerent  parts  of  the  Bay,  a  line  of  confused  ripple  clearly  marking  the 
limitB  to  which  the  adverse  winds,  extend ;  and  I  may  add  another  curious 
^ypeannce  I  have  repeatedly  observed  at  Wynberg  in  winter,  when  north- 
westerly winds  are  bringing  large  clouds  over  the  mountains;  viz.  a  cir- 
cnlar  spot  of  blue  sky  in  the  direction  of  Constantia,  about  10^  to  15®  in 
diameter,  and  about  20®  from  the  zenidi,  on  reaching  which  the  clouds  be- 
come invisible,  but  after  passing  it,  they  resume  their  former  appearance. 
It  may  probably  be  accounted  for  by  their  meeting  at  that  point  a  cur- 
rent of  rarefied  air,  which  having  found  its  way  through  a  neighbouring 
gap  in  the  range  of  mountains,  has  not  been  cooled  by  passing  over 
dieir  summit.  Those  acquainted  with  these  localities  well  understand 
that  the  gap  alluded  to,  is  that  through  which  the  road  to  Hout's  Bay 
paaees. 

I  may  conclude  these  remarks,  with  a  memorandum  of  the  mean 

temperature  of  Cape  Town,  and  three  other  localities  in  the  interior, 

extracted  from  a  printed  statement  I  fell  in  with  at  the  Cape,  but  I  can 

2  F 
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neitiher  attest  its  accuracy,  nor  explain  how  the  means,  there  gmn, 
have  been  obtained. 

"  The  mean  temperature  of  Cape  Town,  inferred  from  a  Meteorologi- 
cal Journal  kept  there  for  several  years,  is  67^^-— the  mean  temperature 
of  the  coldest  month  is  perhi^  57^ — ^hottest  79^ — mean  of  three  recent 
winters  58^— -of  three  sommar  months  77^— 4east  heat  during  sum- 
mer es"":* 

"  The  temperature  of  the  district  of  Stellenbosch  deduced  from  the 
observations  of  a  single  twelvemonth  is  66^^ — extremes  87^  and  50^ 
The  temperature  of  Zwartiand  appears  to  be  66^^-— extremes  89®  and 
64^ — ^the  exposure  of  the  thermometers  is  at  neither  place  external ;  they 
are  suspended  in  spacious  well-aired  halls." 

"  At  Tulbagh,  situated  in  a  valley  of  the  great  chain  of  mountuns 
which  divides  the  western  from  the  eastern  provinces  of  the  colony,  the 
mean  temperature  of  the  year  is  66f  ^ — ^that  of  the  coldest  month  55^^— <il 
the  hottest  80^^ — extremes  94''  and  92^ — mean  of  the  three  winter 
months  56^^,  of  three  summer  months  79* ;  least  heat  in  summer  61**.** 


1842.] 


Climate  of  the  Cape  of  Goad  Hope. 


215 


OS 

m 
m 
o 


e 

CO 


1 


I 


I 

00 
00 


eo 
I 

00 

CO 

00 


00 

CO 

I 

3 


.9 

2 


V 


1^ 


.9 


f  |2 


.9 


•  ^ 


A 


.9 


U 


'^lOt^cotQ'^'-^^eocoooo 

i^e0^aDC4O9(NiO00<Dt^00 

•         •••••••••■• 

G«0«^0»-«^OOO^CSIOO 


C0C«O)G«^tNi^CSIAC«00A 
COt^a><"iQ9C0OC40) 

coooeo'^»o>oioiQ^ 


»Q  O)  t^ 

^  00  00 


AO^r^ODiOCO^t^^CVC^iO 

•         ■■••••••••• 

0)0)^CO^O^^C4Q0C90) 


t^  CI  O) 

tNi    t^   -^ 

•         >         • 

^  «  o 


s 


C9  o 

»-4   ;0 


^  00 

•         • 

oo 


CO 

o 

•      • 

O  00 


00  o 


lO  "^  C^        t^  00  00  O)  00  t^ 


O  ^  00 
CO  CO  ^ 


©I  t^  « 
•*  -^  »o 


CO  00 


*>*^ 
^  ^ 


0>  O) 
00  CO 


ovc^ooco^oooo^      aoio 


A  O)  e« 

IQ  KQ  CO 


»o  oo 

CO  t^  t^ 


"♦  00 


'^  00 

t^  CO 


eo  00 
CO  »o 


O  t^co 

»-H  M5  Oi 

CO   1-4   ^ 


CO  ^  ^ 
CO  tA  CO 

ooo 


So 


o  ^ 

o 


"*  g 

s  s 


s 


00  f-H  o 

■^  >o  »o 


s 


O) 
CO 


00  Dl  >Q 
i-4  00  CO 


a>  00 

^  CO 


e0C4^OCSl^Oi-iClOC4'-4 


00  00 

•        ■        • 

00  00  r^ 

CO  00  CO 


03  CO  iC 


r:0 


O  04 


<^        kO 

•        •         • 

"^  O)  O 
lO  ^  ^ 


•         • 

00  03 


»0  "♦  CSI 

•     •     • 

IN,  O   «-• 

IQ  CO  CO 


C4 

•        • 

O)  O 
CO  t^ 


^N  tNi  A  00  O)  ^  ^ 


O  CO 


'^  ^  00 

tN  t^  CO 


09  Q 

CO  qS 


eo'^i-ioooooor^ciooo^O) 
cokO^coeookOodocicotNi 

fh  ^  .^  -4  O  0)0  O  O  ^  ^  01 

•   ••••••••••• 

O  A  o 

CO  oi  00 


CO  ^  i-i 
^  00  -^ 


lO  -^  tN 
^  09  lO 


CO  04  00  CO 

CO  r-H  09  CO  »o 


»-i  -^  09  o  >^  o 


o 

•  •  ■  V 

OOOi^ 


-*  «o 


00 

•        •        • 

O)  l>  O) 
00  CO  00 


lO  ^  00 

•       •       • 

o  00  r* 

^  ^  ^ 


00  00  »o 


00 


09  09  09  tN  <^  CO 

10  lO  IQ  -^  <l^  CO 


ooi>eo«<dcoc>*oO'^      ooQOio 

04  O) 

CO  to 


lOO>f-H^kQ09tNi-40> 
COtOtNtNtNt^COCOiQ 


tNCOGDOo^toco^^^eo;^ 
»OCOi-iCOOO»QO>Q^OtNtN 

ei^^'^p-^oooiOO'^'-i'-i 


o« 

o 


CO 


■ 

CO 
CO 


00 


CO 
CO 


s   . 

O) 


CO 

CO 


00 


00 
CO 


llllii 


216 


Climate  of  the  Cape  of  Good  Hope. 


[No.  123. 


I 

CO 
00 


s 

• 

• 

• 

V 

c* 

CO 

s 

»« 

00 

H 

•* 

09  00  ^  ^  t^  r^ 
cot^ooo)00>od^a6 


•o  t^  ^  i-< 

•    ■    •    • 

O)  ^  fH  09 


CO  00  o  op  ^  O 


GO 


o 


.3 


3 


04  00    ^  i-;    ^  ift    ,  ^  "^ 

OodcioiODcocoidad 
t<«iQaoooQOOD(<^aoud 


00  ^H  o  "^ 

GO  r*  ®  **• 


CO 
00 


00  C4  p-4  ^      ooeo'^c«      iQ  lO      a» 

cin*eoaoo>ot^t^>o      o>oo      o 
coeO'^'^iQUd»Qio»o      '^'^      00 


o« 

■ 


•"^  iQ  t^  09        lO  lO  lO  00  ic  »o 

•••••••••  ^»    • 

00  to  lO  O  O '^  CO  00  G«  O  CO 

<^  ^  &Q  (O  (O  CO  CO  CO  (O  <o  iQ 


CO 


CO 


'aStudAy 


I 


O^'^rHODCOOt^tOOO 

•         •••••«•• 

csio)ooe9ioi-Hco<ot^ 
t^t<«aoo)0>0)OOQpoo 


"^  00        ^ 

•        •  • 

CO 


00 


s 


<o 

00 


<  I 


00 

CO 

00 


00 


i 


«0       kO  t<«oo^>o      ^co 

^  CSI  0>  CO  CO  A  CO  CO  t^        CO  ^ 
roOOOOOOQOOOOOOO         0000 


OD 


cooit^^'^eoootNiQ 

Ot^«C09t^C0'^00Cl 
O^00tNiCOiOi-i^^<O 

99 


00  O) 

(>>  CO 


CO 


e0O>O)^Q0         09t<«C*9 

•         •••••«•• 

lO'-^O'^^'^coioao 

r>*ooo)0^0)0>ooooao 


coo 

00  00 


eo 


OO>iOAtOC9>Q0000  00  •*  ^ 

t^  f-4  t>.  CO  00  o  00  o  ^  lO  CO  eo 

O)  O)  r%  CO  lo  lO '*^  «<>  CO  t>.  00  o) 

•         •••••••«  ••  • 

O) 
CI 


^ 


CO 
00 


J 
^ 


OOOOO^O^O)        OlkQt<« 

•         •  •  a  •     •         •  •  • 

oo^oooio0^t>^r« 
cot«k000)0)0>ooooao 


00  00  r-4 


coo 

00  00 


^  t^  00  09 


C0^t^O09O^09*-4 

■        —    ~  ^  CO  o  r^  00 

OiOOt^COiQXPkO^iO 

oi 

09 


lO  09 

<-i  CO 

00  00 


O) 
00 


-ii 


I 


5 


JK 


§1 


217 


RqMrt  1QMJI  tke  Manu/aciwre  of  Steel  in  Stmtherm  India.    By  Captam 
Campbell,  Assisttmt  Surveyor  General. 

The  mode  cf  makiiig  the  Indian  Cast  Steek,  or  Wootz,  is  up  to  the 
pfcsent  time  a  pazadoz  with  the  learned  of  Europe. 

Dr.  Buchanan  in  hia  "  Tour  in  Mpore/'  published  the  first  account  of 
tlie  process,  which  he  describes  as  fusing  two  peces  of  iron  in  a  crucible, 
two  pieces  of  wood,  and  two  green  leaves. 

hi  the  26th  No.  of  the  Madrae  Jommal  of  Science,  is  given  a  reprint  of 
a  paper  by  Mr.  Heath,  with  reference  to  a  letter  addressed  by  the  Royal 
Society  to  the  Right  Honorable  the  Gbvemor  of  Madras,  in  which  he 
n^estB  Buchanan's  statement,  and  speculates  upon  the  theoretical  action 
of  the  gases  evolved  from  these  two  green  leaves ;  but  that  he  was  un- 
•eqoainted  with  the  true  principle  of  the  process  is  made  evident  by  his 
oodoe  of  Dr.  Pearson's  and  Mr.  Stoddarf  s  opinions,  that  the  steel  is  a 
ntoral  product. 

As  supported  by  the  opinions  of  good  authorities  upon  the  subject, 
it  does  not  appear  that  any  one  has  been  sufficiently  presumptuous  to 
dnnk  of  doubting  the  fiict.  Hiis  I,  however,  have  taken  the  liberty  to 
do,  in  some  remarks  published  in  the  6th  No.  of  Dr.  McCleUand's 
CdciOia  Journal  of  Natural  Hietory. 

As  it  appeared  to  me  that  the  native  process  of  smelting  iron  was 
voy  rude  and  imperfect,  and  admitted  of  considerable  improvement, 
without  making  such  alterations  as  would  be  impracticable  for  the  fieuni- 
fiar  use  of  the  natives  of  India,  I  have  had  furnaces  constructed,  exact 
Bodels  of  those  in  general  use,  and  have  had  their  process  repeated,  so 
that  I  might  have  opportunities  of  minutely  eTamining  every  step  of  the 
process. 

A  result  of  my  investigations,  is,  that  the  iron  sand  of  India  has  the 
property,  by  a  peculiar  modification  of  the  blast,  and  proportion  of  the 
fiid,  of  afibrding  a  natural  steel  of  good  quality  as  an  immediate  pro- 
duct of  the  ore,  or  what  is  technically  called,  a  '*  natural  steel,"  and  on 
mm^T^^wg  the  common  iron  made  by  the  natives  from  this  ore,  I  find 
tiiat  it  alwa3rs  contains  i  of  steel,  and  often  one-half  of  its  weight. 

As  the  iron  used  at  the  localities  mention^  by  Buchanan  is  made, 
(to  my  knowledge,)  ftam  the  iron  sand,  the  above  fact  at  once  afifords 
an  explanation  of  the  process  so  long  paradoxical  which  is,  that  the 
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supposed  iron  put  into  the  crucible  with  the  pieces  of  wood,  and  two 
green  leaves,  was  two  pieces  of  natural  steel,  wiiich  I  have  found  by 
experiment  in  my  blast  fiimaces  to  melt  very  easily. 

This  natural  steel  has  the  property  of  welding,  from  wfaidi  the 
natives  call  it  irmi,  and  it  must  have  been  thus  that  they  misled  Dr. 
Buchanan;  while  cast  steel,  the  only  one  Uiey  are  acquainted  with,  fdls 
to  pieces  like  sand  upon  being  heated  to  a  white  heat. 

From  its  property  of  welding,  this  natural  steel  is  peculiarly  vain* 
able  for  making  axes,  bill-hooks,  and  tippmg  plough  shares,  and  the 
cheap  rate  at  which  it  can  be  made  (about  2  annas  for  6  pounds)  is  of 
considerable  consequence  to  the  poor  and  labouring  class  of  natives,  as 
the  only  steel  pew  procurable  in  India  is  sold  at  the  rate  of  3i  pounds 
lor  an^iee. 

For  coarse  purposes,  natural  steel  is  imported  largely  into  England 
from  Qexmany,  and  Styria,  and  it  is  probable  that  from  the  cheap  rate 
at  which  the  above  natural  steel  can  be  made  in  India,  that  it  may  prate 
to  be  a  valuable  article  of  export  from  South  India  to  Europe ;  and  aa  tiie 
granitic  tract  of  the  Bamanahal  afbrds  inexhaustibb  quantities  of  tiie 
iron  sand  and  fiiel,  there  can  be  but  little  doubt  of  the  possibility  of  the 
manu&cture. 

I  have  no  intention  of  eoncealing  the  mode  of  producing  tiie  natrnnl 
steel ;  but  as  my  researches  upon  the  subject  are  yet  in  a  very  crude 
state,  and  as  much  further  investigation  by  chemical  analysis  in  neces- 
sary into  the  composition  of  the  iron  sand,  (which  is  a  titanifennu 
mineral,)  the  various  scorias  of  the  furnace,  and  the  oompoaitiona  of  tiie 
steel,  and  the  theory  of  its  formation,  I  shall  reserve  tiiese  particdaia 
for  a  more  complete  report  upon  the  subject. 

Ro^acottah,  5ih  October » 1841. 


Report  i^KW  the  Imprcvemimt  of  the  SUk  wummfaeUared  in  Mysore  aad 
the  Salem  Dietricts.  By  Ck^ftain  J.  GaxpbbIiI.,  AMsisttmt  Surtfeyor 
General. 

In  the  Salem  district,  silk  is  manu&ctured  in  small  quantity,  ia 
Bairkay  and  Bangalore,  and  in  a  few  small  villages.  In  Trippatore  it  was 
formerly  attempted  to  be  introduced,  but  has  failed  for  some  reason  not 
recorded. 
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h  Mysore,  silk  is  mantilactiired  in  mncb  larger  quantltiea,  and  it  ap- 
pws  to  be  mcrffliBing  very  rapidly. 

He  mano&cture  is  almost  soMjr  in  the  hands  of  the  Mussulman 
papoiitiflD;  and  averse  as  the  Mussulmans  generally  are  to  any  field 
Itboor,  or  faJxmr  of  any  kind  which  requires  much  bodily  exertion,  the 
eneoungement  of  this  manufiusture  requiring  but  Hght  labour,  and  only 
penodical  attention,  ma.y  prove  vafaiable  means  of  wM|lr|t>g  productive 
ahige  proportioD  of  the  inhabttants  of  South  India. 

ne  quality  of  the  sUk  as  generally  made  is  very  bad,  being  amply 
ndsd  from  die  cocoons  heated  in  a  large  earthen  pot  upon  a  large,  rude 
nd,  with  four  bars  placed  immediately  over  the  vessel ;  and  no  attempt 
•  iiiBide  to  remove  the  useless  silk  upon  the  woshot  of  the  cocoons,  or  to 
keq>tiiem  dean  from  dust  or  dirt,  nor  to  prevent  the  silk  adhering  by  its 
gam  iqnn  the  reel. 

The  value  of  the  common  dlk  various  from  two  Bs.  to  three  Rs.  per 
wr  of  34  Rs.  weight,  and  it  is  principally  consumed  in  the  country  at 
Wglfag^wt  and  Salem,  where  it  is  used  in  ornamenting  the  borders  of 
cottDudodis*  and  for  weaving  into  coarse  silk  cloths;  and  I  beUeve  that 
its  quality  is  at  present  too  bad  to  fetch  any  price  whatever  in  the 
Id^  market 

Hie  demand  for  this  infieiior  silk  in  the  country  must  be  limited;  and 

'itvprolnble  that  the  only  mode  of  increasing  the  maBulacture  is  to 

-  ncrease  tiie  quality,  so  as  to  fit  it  for  exportation  to  the  London  market. 

It  is  well  known  that  silk  of  good  quality  can  be  made  in  South  In- 

&,  from  the  fiict  of  the  manufacture  bdng  carried  on  at  the  present 

time  by  some  European  settlers. 

Hie  machinery  used  in  Europe  for  reeling  silk  is  beyond  the  means  of 
tb  nttiveB  of  India,  who  are  generally  very  poor,  but  upon  looking 
over  the  plan  and  drawings  of  these  machines,  it  has  occurred  to  me, 
te  by  a  simple  modification  of  the  machine,  I  shall  be  able  to  con- 
ifenict  tiiem  of  cheap  materials,  upon  a  plan  which  may  be  probably  made 
^  by  any  one,  even  not  a  vi^rkman,  for  five  rupees. 

It  IS  my  intention  to  construct  some  reels  upon  this  plan,  and  having 
IiOTed  their  efficiency  by  experiment,  to  report  again  upon  the  subject, 
^  to  forward  specimens  of  the  silk  manufactured  with  them. 

Hke  process  of  reding  silk  is  simple  and  easy,  and  the  manipulation 
tiiough  delicate,  is  not  difficult  for  any  native  to  acquire ;  and  there  can 


220  Manufactun  ftf  8Uk  in  Smahem  India.  [No.  123. 

be  no  doubt  that  if  a  few  modeb  of  the  improved  madiineB  were  distri- 
buted, and  a  small  establishment  set  up  where  they  could  be  aeen  in  use 
by  those  who  choose  to  attend  to  learn  the  process,  that  the  neoeasaiy 
information  would  be  rapidly  disseminated ;  for  the  indigent  Mussulnums, 
in  whose  hand  the  manufiusture  now  is,  are  generally  very  apt  and  intel- 
ligent, and  unlike  the  Hindoo  population,  are  quite  sensible  of,  and  ready 
to  appreciate  and  make  use  of,  the  advantages  of  any  improvement. 

The  principal  difficulty  in  the  improvement  of  the  manufiactnre  was 
suggested  to  me  by  one  of  these  persons  now  employed  in  it,  whidi  is 
the  difficulty  of  finding  a  market  for  the  improved  article  at  a  remu- 
nerating price. 

To  produce  an  improved  artide,  an  increased  ezpence  must  be  incurred 
in  labour,  attention,  and  time,  while  a  considerable  loss  of  weight  will 
result  from  removing  the  outer  part  of  the  floss  upon  the  cocoons,  and  the 
dirt  and  impurities  which  are  now  reeled  with  the  silk ;  and  as  the  ma- 
nufetcturers  possess  no  capital,  and  are  so  poor  as  to  depend  for  a  marioet 
upon  the  spot,  they  are  obliged  to  sell  the  silk  to  the  native  Imkkak^ 
who  will  not  give  more  than  a  very  trifling  increase  of  price,  as  the 
present  consumers  are  not  particular  about  the  quality  of  the  materiaL 

To  encourage  the  manufibcture  of  an  improved  article,  it  appears  to  me 
that  the  only  way  will  be  to  purchase  it  upon  account  of  government, 
when  it  can  be  shipped  to  England,  and  sold  as  the  products  of  the 
Bengal  government  filatures  used  to  be. 

It  is  not  probable  that  any  encouragement  to  the  manufiicture  would 
ensue  from  allowing  the  Native  Revenue  Officers  to  effect  the  purchases, 
for  it  is  probable  that  they  would  make  them  at  a  low  rate,  and  debit 
the  government  witib  a  higher,  or  if  the  disbursement  of  the  money  was 
not  entrusted  to  their  hands,  that  tiiey  would  exact  a  premium  from  the 
sellers  before  they  granted  acknowledgments  for  the  receipt  of  the  silk 
upon  account  of  government. 

.  By  appointing  an  European  superintendent,  who  might  travel  about 
the  country  and  examine  the  quality  of  the  silk  prepared,  and  make 
the  purchases  at  stated  times,  disbursing  the  price  himself,  much  of 
the  objections  might  be  obviated,  as  subordinate  native  examiners  and 
purchasers  might  be  employed  under  him,  upon  whom  a  sufficient  chedc 
might  be  kept  up. 

The  government  price  might  at  first  be  fixed  very  high,  as  high  ai 


r 


1 


-    ..  ..S    V. 


t 


\ 


\ 


V 


\ 


1 842.]  MoMufactmrt  of  Siik,  in  Swtkem  India.  22 1 

the  fieUing  price  in  London  would  admit  of ,  aa  a  premium  rate  ;  after  a 
certam  sum  had  been  diaburaed,  proportionate  to  the  extent  of  the  manu- 
hcAme,  the  gorenunent  price  might  then  be  annually  and  gradually 
decreased  until  it  became  low  enough  to  enable  the  merchants  of  Ma- 
dns  to  enter  into  competition,  and  make  their  purchases  from  the  go- 
venmient  sales  in  this  country ;  as  the  government  price  became  still 
fm^ba  decreased,  the  Native  Mskais  upon  the  spot  would  at  last,  by 
ndfliiig  their  prices  to  the  highest  they  could  afford  to  g^ve,  at  last  take 
the  purchaaea  altogether  into  their  own  hands,  and  the  purchases  upon 
Mooont  of  government  might  cease;  while  any  immediate  and  con- 
ddeFEible  Call  in  price  might  be  prevented  by  the .  government  price 
being  offered  whenever  the  selling  price  fell  low  enough. 
Ro^ncoitah,  5th  October,  1841. 


MANIS  CRASSICAUDATA.,  fAnctJ 
M.  Pbhtabacttla,  (Ibid J,    Short-tailsd  or  thick«tailbd  Manis. 

h  HmdntUm,  generalfy  caOed  "  Bnjjerkeet."—0ris9a,  **  Buffer  Kapta*'  and 
"  SooruJ  Mookheer—By  the  iMtha  Kolee,  "  Armoo^'—By  Lieut.  R. 
S.  TicKKU.,  Political  Assistant,  8.  W.  Frontier. 


IKmenmons  and  description  of  a  male  specimen  brought  alive  into 

fbasa»  March  18,  1842,  preserved  and  presented  to  the  Museum  of 

le  Society,  April  1842. 

Feet.  Inches. 

Extreme  length  from  muzzle  to  end  of  tail,  ....    3      &)- 

Length  of  head, 0    4i 

"  <rfbody 1     8 

"  of  tail, 1     6 

From  muzzle  to  inner  comer  of  eye, 0      2j- 

"    Last  to  rim  of  ear, 0      1 

Top  of  back  to  roota  of  claws,(  of  fore  feet,) 

following  the  curve  of  the  body»  ...•*.  0  11 

Humerus, 0      3} 

Radhis, 0      3^ 

Carpus  to  roots  of  fore  claws, 0      1^ 

2g 


Measured  as  chords 
to  the  curve. 
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Feet  Inches. 
Outer  daw, 0    OJ" 

Next  ditto, 0     l^ 

Middle  ditto, 0    2| 

Index  ditto 0     1^ 

Thumb  ditto. 0    Of - 

Femur, 0      4 

Tibia. 0      3^ 

Os  calcis  to  end  of  foot, 0      3 

GHrth  round  body  about  its  centre,  .....    1      8 

Breadth  of  tail  below  at  base, - .    0      4^ 

Length  of  tongue,  protruded  portion.  ...  1      0^ 

Teeth, — ^None.    Mamnue  2,  pectoral.     Clavicles ? 

General  aspect. — Body  and  tail  thick,  the  latter  much  flattened,  the  see- 

tion  would  be  an  obtuse  angle,  with  curvilinear  apex.  limbs  short,  stoat, 

very  muscular ;  the  entire  figure  giving  evidence  of  the  enormofus  power 

of  the  animal.    Head  small,  with  elongated  muzzle,  a  well  shaped  nose, 

(somewhat  as  in  a  dog),  small  mouth ;  eyes  very  small,  placed  fiir  badc« 

ward,  and  dose  to  the  ears.    Ears  small,  with  rounded  helix,  scarody 

any  tragus,  exceedingly  simple  (externally)  with  a  very  small  ccmdia. 

The  anterior  extremities  furnished  with  long  stout  daws,  of  which  the 

outer  ones  are  almost  rudimentary.     These  daws  do  not  expand  (nata- 

rally)  beyond  at  eight  angles  to  the  sole  of  the  paw,  the  animal  Iheiefofe 

in  walking  bends  them  in  and  treads  on  the  knuckles,  or  rather  on  tiie 

roots  of  the  daws.    The  five  daws  of  the  hind  foot  are  small,  baielf 

touching  the  ground,  and  the  foot  resembles  that  of  a  tortoiae,  being 

oval,  with  a  thick,  cushion-like  sole.    (General  outline  of  the  figure  modi 

hogged  or  curved  on  the  back,  with  the  tail  pressed  flat  along  the 

ground. 

Tonpie — Is  flatly  or  sub-cylindrical  ending  in  a  depressed  point,  cob« 

sisting  of  a  central  cylindrical  part,  and  two  outer  flattened  or  laminooB 

edges.    The  tongue  can  be  drawn  above  a  foot  out  of  the  mouth,  but  it 

is  doubtful  whether  the  animal  can  voluntarily  protrude  it  to  such  a 

length.    When  so  fiir  extended,  the  ddn  of  the  tongue  towards  the  root 

in  returning  appears  to  admit  the  tongue  back  into  itself,  so  that  tbe 

latter  has  the  appearance  out  like  a  telescope.    It  is  all  over  covered 

with  a  slightly  viscid  saliva. 
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Efe^h  small,  dull,  pupil  drcnlar,  and  aa  in  bats  or  molea,  baiely 
distingntthable  from  the  iria.  A  very  strong  opaque  nictitating  mem- 
fanme.    No  eye-laahea  to  either  lid. 

GmUds  fmalej. — ^A  small  longitudinal  slit,  in  the  apex  of  a  rounded 
soft  wrinkled  bag,  with  the  anus  immediately  behind.  Testicles  internal. 
No  apparent  penis.  The  belly  and  the  nnder-surface  of  the  tail  being 
an  the  same  plane,  and  the  latter  not  capable  of  bending  upwards,  it 
is  dilfiffult  to  imagine  how  the  Mania  copulates:  not  improbably  face 
to&ce. 

JSgternai  Covtrm^ — ^The  upper  part  of  the  animal,  and  the  outside 
half  of  each  limb  are  dotfaed  with  homy  sharp-edged  scales,  not  very 
regularly  disposed  except  on  the  tail.    The  nose  is  bare,  and  excessively 
tender ;  about  f  ths  of  an  inch  from  it  commence  series  of  scales,  extend- 
iag  htenlly  to  wi:diin  \  an  inch  above  each  ejre :  these  are  smaH  and 
hexagonal,  and  extend  to  tiie  back  of  the  head  sldrtbig  the  ears.    From 
tins  point  the  scales  of  the  back  commence,  they  are  looser,  larger  and 
BMre  irr^gnhu:  in  thebr  order  of  imbrication ;  they  are  as  nearly  as  pos-> 
■Ue  i&poaed  in  eleven  loi^tudinal  rows,  five  on  each  side  decreasmg 
ia  size  towards  the  belly,  and  one  series  along  the  dorsal  line.    On  the 
tul  are  five  smes,  the.  three  central  of  which  are  regularly  disposed. 
He  scales  of  the  lateral  rows  are  bent  or  curved  inwards,  so  that  their 
kng  apices  present  a  blunt  edge  along  the  whole  length  of  the  tail.    In 
other  words,  these  scales  embrace  or  enclose  the  edge  of  the  tail.    The 
■nder  part  of  the  tail  is  flat,  and  covered  with  smaller  rounded  scales, 
iriudi  coBunence  abruptly  from  a  line  about  an  inch  in  rear  of  the  arms. 
Hie  scales  of  the  anterior  limbs  commence  on  a  line  down  the  middle  of 
the  inner  side  of  the  arm,  from  whence  they  diverge  outwards  and  up- 
wards, graduaUy  aswimilating  (on  the  shoulder),  to  the  order  of  the 
series  on  the  back.   The  scales  of  the  hind  legs  commence  just  below  the 
knee,  and  the  order  of  the  series  is  downwards  to  the  edge  of  the  sole 
cavdoping  the  outside  semi-drcumferenoe  of  the  limb.    The  nose,  sides 
of  the  &oe,  inside  of  the  limbs,  the  entire  thigh,  and  the  whole  of 
the  under-parts  to  the  root  of  the  tail  are  naked  and  dothed  with  a  soft 
whitish  wrinkled  skin.    The  soles  of  the  fore-paws  are  smooth  and 
tabby,  (as  they  never  touch  t&e  gropnd  in  vralking.)  Those  of  the  hind 
iieet,  on  which  the  animal  rests,  are  black,  tough,  and  spongy.    The  face 
is  smooth,  like  that  of  a  scalded  pig,  eyelids  devoid  of  lashes.    From  be- 
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hind  the  eye  to  the  throat  the  skin  lies  in  tnuuTene  fdds  or  crenacs,  ci 
which  the  most  conspicuous  is  formed  by  a  oontiniiaticHi  as  it  were  of 
the  helix  of  the  ear,  extending  round  the  jowl.  On  the  belly  the  skin  lies 
more  in  longitudinal  wrinkles.  Between  and  underneath  the  scales  on 
all  parts  of  the  body  are  brownish  bristly  hairs,  few  and  scattered,  here 
and  there  a  solitary  one  viable. 

Colour, — ^Byes  black,  nose  dirty  reddish  or  flesh-odlour.  AH  the  bare 
parts  pale  brownish-white,  a  little  darker  or  smudged  about  the  muzzle. 
The  daws  a  pale-horn  or  brownish-white.  The  scales  pale-homy  or 
day-colour,  those  on  the  head  darker  and  shaded  with  a  brownish  neutral 
tint.  Under  the  tail  also  the  scales  are  washed  with  a  blackish  tinge. 
Soles  of  hind  feet  blackish. 

Scales, — The  shape  of  the  scale  is,  for  the  most  part,  on  tiie  head, 
hexagonal:  on  the  body  a  rounded  four-sided  outline.  Some  scales 
more  semi-drcular,  others  more  pointed.  But  all  or  most,  so  jagged 
and  broken  as  to  be  very  irrq^ular;  on  llie  tail  they  are  more  evenly 
semi-drcular.  The  series  on  each  side  the  tail  present  two  planes  or 
surfEuses,  being  bent  down  along  the  middle,  so  as  to  cover  botli  the 
upper  and  under-surfiu)e  of  the  tail.  The  scales  are  generally  smooth 
exteriorly  with  sharp  edges,  underneath  they  are  more  or  less  marked 
with  transverse  ugn. 

General  remarki  on  the  Viscera,  SfC, — On  opening  the  body,  the  visoeim 
did  not  present  the  irregular  or  peculiar  fonnation  and  anangemcnt 
which  might  have  been  expected  from  so  wngwlar  an  animal,  and 
the  general  appearance  of  the  contents  of  the  body  struck  me,  as 
&r  as  my  limited  knowledge  of  anatomy  allowed,  as  very  like  that  of 
the  human  subject.  The  heart,  large,  shaped  as  in  man,  with  two  auri- 
cles, and  two  ventricles.  The  lungs  of  proportionate  size,  and  of  a 
remarkably  bright  colour.  Dii^hragm  exceedingly  thick  and  tough. 
The  liver  small,  with  two  lobes,  resting  above  the  centre  and  right  of 
the  stomach,  but  not  extending  so  far  down  as  the  latter.  The  gall- 
bladder exceedingly  laige,  equal  in  size  to  that  of  a  sheep.  Fkmcrees 
and  spleen  dtuated  as  in  man,  and  well  proportioned.  Kidneys  very 
large. 

The  stomach  shewed  some  remarkable  peculiarities.  Tlie  cardiac 
opening  and  pylorus  apparently  both  on  the  same  side,  and  dose  to 
each  other.     In  the  regi<m  of  each,  the  stomach  immensdy  muscukr. 
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kvia^  tlie  qipearaiice  of  the  gizzard  of  rasorial  birds.  The  left  half  of 
tbe  rtomach  thin,  membranoaB,  and  distended  with  wind.  GSeophagus 
ray  small.  The  different  parts  of  the  intestines  not  distinguishable. 
That  uppeued  to  be  a  duodenum  8  or  10  inches  in  length,  and  the 
nt  seemed  to  be  ileum,  being  of  the  same  size  throughout,  slender 
nd  much  ccnvoluted,  till  it  ended  in  the  rectum,  which  is  very  krge. 
No  ccBcom  was  discoverable.  The  stomach  is  very  large,  extending 
afanoit  entirely  acroes  tiie  abdomen.  The  two  muscular  portions  above 
loticed,  felt  to  the  hand  as  hard  and  round  as  racket  balls,  and  rather 
kger  in  size.  On  opening  the  cardiac  division,  it  was  found  to  be 
fafl  of  gravel,  quartz  stones  nearly  half  an  indi  long,  the  debris  of 
iu|ge  Uack  ants,  and  a  perfect  bundle  of  intestinal  worms.  These 
loe  kmg,  thin,  cylindrical,  semi-transparent,  from  one  to  two  inches 
\mg,  ind  pcHnted  at  either  ead.  The  muscular  portion  near  the  pylorus 
oGBtiiiied  the  debris  of  the  ants,  more  digested  and  approaching  the 
ippevaooe  of  fieces,  mixed  and  hardened  by  the  mixture  of  gravel 
int  witiiout  tlie  large  stones.  The  left  and  largest  portibns  of  the 
ftatutk  was  a  mere  thin  membranous  bag,  distended  with  wind,  and 
bcR,  as  well  as  in  the  cardiac  gizzard,  and  even  in  the  oesophagus, 
tbe  worms  swarmed.  The  fteces  of  this  animal  when  ejected  are  pe- 
cnlisr,  being  in  the  diape  of  black,  shining,  truncated  cylinders,  about 
^  inches  long  and  H  in  diameter.  Void  of  smell,  and  dry,  with  no 
ifpeamioe  of  having  been  affected  by  bile. 

Hie  g^dulae  renales  large,  and  communicating  by  a  duct,  through 
a  dofoble  glandular-looking  perforated  excrescence,  into  the  urethra, 
not  fu  from  its  month.  No  external  parts  of  generation  visible,  except 
&  opening  of  the  urethea,  which  is  prodigiously  large.  On  either  side, 
nd  within  the  skin  are  two  well  proportioned  testicles ;  but  no  where 
^ookl  I  detect  the  trace  of  a  penis.  Close  in  frt>nt  of  the  orifice  of  the 
VKthra,  is  a  sinuosity  or  CeJI  in  the  skin,  resembling  a  shallow  rudi- 
B^Qtaiy  sac.  It  appeared  like  a  navel,  but  I  could  discover  no  com- 
BVBication  from  it  inwards.  These  do  not  appear  to  be  any  secreting 
!^*Bd8  or  follicles  about  the  anus,  although  the  animal  emits  a  peculiar 
lodoffeDsiye  odour. 

'Hie  subject  from  which  these  lamarks  are  taken,  died  with  its  long 
^^^ngne  protruded,  and  for  about  20  hours  before  dissolution  it  was 
^'^'^  to  retract  it.    This  prevented  my  being  able  to  see  the  manner 
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in  which  the  tongae,  when  within  the  mouth,  is  Mded  up.  But  a  greit 
part  of  the  hasal  portion,  as  hefbre  observed,  appears  to  slide  into  itself 
or  into  the  outer  skin  of  the  tongue,  and  probably  lies  along  under 
and  in  front  of  the  oesophagus. 

The  process  of  skinning  the  animal  for  preservation  was  extremetf 
toilsome  and  difficult,  on  account  of  the  scales  being  deeply  imbedded 
in  the  skin,  which  is  indented  throughout  by  them,  the  hoUowB  to 
formed  being  fiUed  up  by  the  dorsal  muscles.  All  the  muBdes  and  ten- 
dons are  of  great  toughness,  the  flesh  having  a  harsh  and  coarsdy  fibroas 
appearance.  The  pectoral  muscles  and  those  of  the  forearm  and  neck 
(platysma  myoides)  are  of  prodigious  volume,  and  the  latter  corend 
with  masses  of  fat,  which  I  at  first  took  for  large  conglomerate  gianda. 

The  bones  are  short,  thick,  and  with  reference  to  other  animak  d» 
proportionably  powerful.  The  dorsal  and  caudal  vertebrae  pezfecdy  im- 
mense, ribs  13  pair,  of  which  the  last  5  pair  fiilse.  Hie  stout,  solid 
sternum  has  its  ensiform  process  elongated  almost  to  the  centxe  oltfae 
abdomen,  or  beginning  of  the  umbilical  region,  that  is,  to  vriiere  tiie 
umbilical  region  generally  is,  for  in  this  animal  I  suspect  the  narei  is 
quite  dose  to  the  genitals.  This  ensiform  process  is  in  shape  like  a 
young  plantain  leaf,  and  has  a  thin  pair  of  musdes  spreading  along; 
each  side  of  the  centre  or  stalk.  The  skull  is  long  and  narrow,  vd 
apparently  without  sutures.  The  zygomatic  arch  small,  lower  jm 
very  weak;  nasal  bones  much  dcmgated,  and  suddenly  truncated  it 
the  muzzle.  Tlie  brain  very  smaU  in  volume.  I  was  unable,  from  vut 
of  time,  to  examine  with  suffident  attention  whether  the  animal  pos* 
sesses  clavicles  or  not ;  my  impression  however  is,  that  they  ai^ 
wanting. 

Remarks. — ^The  Manis  is  the  rarest  quadruped,  I  imagine,  in  Indii« 
owing  perhaps  as  much  to  its  habits  as  to  want  of  numbers.  Duiagf: 
six  years'  residence  in  and  near  the  forests  of  Singbhoom,  I  have  onlf 
seen  two  living  spedmens.  It  is,  however,  not  confined  in  kcalityf 
being  known  throughout  Central  India,  where  in  the  upper  pionBcei> 
it  is  called  '*  Bajjerkeet."  In  Orissa  and  Bengal  "  Bmjra  Kapta"  aai 
"  Sooruj  Mookhee,"  and  in  the  old  Shunskrit  still  a|^lied  to  maif 
words  further  south,  on  the  Peninsula,  in  the  Madras  presidency,  "  Vajit 
Keeta."  By  the  Lurka  Koles  it  is  called  "  Armoo,''  and  in  the  IdaodB 
of  the  Eastern  Archipelago,  "  Pkingoe-ling."  "  It  has  been  described  also 
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in  our  bodes  ci  Natural  Histcny,  under  the  n^me  of  Fhattagen,  and 
HauB."  Use  Mania  Craasicaudatus  and  M.  PentadactyluB,  (Auctorum,) 
ire  I  tappoee  one  and  the  same. 

Hditi,  8s€. — ^In  Singbho<»n  the  Armoo  liYes  principally  in  the  neigh- 
boniiood  of  rocks,  from  whence  it  rarely  wanders.  The  specimen  from 
whidi  the  present  details  were  taken  was  captured  on  a  pretty  high  hill. 
Of  its  manners  very  little  is  known,  as  the  animal  is  strictly  nocturnal. 
Old  its  retreat^  in  the  fissures  of  rocks,  are  so  impenetrable,  that  I 
kve  never  heard  of  the  young  being  seen  or  taken.  In  Shaw's  Zoology, 
n  Geoffinoy's  Cuvier,  and  in  other  works,  the  Manis  is  represented  upon 
a  Innch  of  a  tree ;  but  I  very  much  doubt  whether  it  possesses  the 
pter  of  dimbing,  although  its  fore  daws  are  not  unsuited  to  the  pur- 
pose. Its  food  also,  which  consists  of  large  black  ants,  is  found  as  much 
ipoQ  trees  as  on  the  ground ;  but  the  weight  and  clumsiness  of  the 
iniDal  impeded  by  a  stiff  tail  which  scrapes  along  after  it,  is  repugnant 
to  the  idea,  and  of  those  people  who  have  met  with  them  in  the  jun- 
^  none  ever  mentioned  seeing  one  on  a  tree. 

Qoitdng,  however,  doubts  and  conjectures,  I  shall  content  myself 
lith  descnbing  the  manners  of  two  specimens  I  had  alive  for  some  days 
n  my  possession.  One  was  brought  to  me  in  1838.  It  had  been 
c^tnred  by  some  Koles  at  dawn  of  day,  on  t^e  ground,  in  a  patch  of 
Inr  jan^  or  bosh;  being  unable  to  progress  beyond  a  slow  trot,  or 
to  boty  itBdf  £Bst  enough  in  the  ground,  it  was  easily  taken.  The 
oinal  has  no  means  of  ofienoe  ;  when  handled  or  even  approached 
it  idUb  itself  into  a  ball,  tucking  its  nose  (the  only  part  about  which  it 
ippcuB  solidtous)  under  its  belly,  folding  in  its  legs,  and  wrapping  the 
tail  raond  all.  ^When  brought  to  me  and  laid  on  the  ground,  it  re- 
ttiaed  for  some  time  in  this  position,  but  at  length  cautiously  unrolled 
itelfi  looking  about  and  sniffing  the  air  in  all  directions.  The  slightest 
Me,  or  knocking  and  scraping  on  the  ground  near  it,  would  make  it 
Mutiy  resume  its  fonner  position,  from  which  the  united  strength 
<tf  two  men  could  not  unwind  it.  If,  however,  left  unmolested,  it 
VDoId  after  a  Httle  reconnoitring  thrust  forth,  first  one  leg,  and  then 
^  other,  and  so,  starting  to  its  feet,  commence  perambulating  the 
*pvtment.  In  walking  it  stepped  iqK>n  its  knuckles,  or  more  strictly 
vpoa  tiie  roots  of  its  fore  daws,  which  were  bent  closely  inwards  to  the 
kgp  the  tail  pressed  to  the  ground.    Its  gait  was  slow  and  cautious. 
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ajid  the  animal  frequently  reared  itself  on  its  tail  and  hind  legs,  u  if 
to  listen  more  attentively.  In  tins  posture  it  would  remain  dther  end 
or  at  any  angle  with  the  ground,  and  nothing  conld  gire  a  deua 
idea  of  the  almost  Bupematnral  strength  of  the  muscles  of  the  back  ind 
loins,  than  the  perfect  eaae  with  which  the  position  was  usomeJ 
and  retained,  a  strength  only  equalled,  in  the  animal  woiid,  by  thoae 
Bpedes  of  caterpillars,  well  known  to  Entomolo^stn,  whidi  soAii 
themselves  for  hours  in  attitudes  whidi  no  other  animal  oonld  ouiiR 
for  more  tlian  a  few  seconds.  'HieiiiiKi* 
ed  diagnun  will  give  some  Idea  d  din 
feet.  The  animal  appean  to  be  ia  n 
unnatural  poaition,  out  of  balance,  ud 
If  as  if  about  to  fell  forward,  but  vact '» 
not  the  case,  and  the  attitude  hoi 
sketched  ia  one  I  have  often  seen  it  assume,  and  sustain  without  Ac 
slightest  apparent  effort.  On  one  occasion,  while  stumping  abont  ds 
room,  the  Manis  passing  under  a  heavy  bookstand,  contwoing  to 
large  shelves  filled  with  books,  (a  weight  which  I  do  not  think  t«a 
stout  men  could  have  lifted  c^  the  ground,)  tilted  the  v^ 
afiaii  up,  BO  as  to  cause  a  general  rush  to  the  spot,  to  avert  Al 
threatened  overthrow  I  Being  left  to  itself  in  a  large  room,  hot  p» 
eluded  from  going  out,  it  made  several  tonrs  (^  the  apartment,  ami  * 
length  throwing  itself  on  one  side,  conunenced  excavating  into  tki 
wall,  which  was  (rf  sun-dried  bricks,  and  in  about  two  minutes  had  d<| 
out  a  bole  large  enough  to  cover  itself.  In  dmng  this  it  disturbed  a  cdooyd 
white  anta,  whose  galleries  ran  along  under  the  pluster,  hut  I  conldari 
perceive  that  it  paid  them  the  least  attention.  It  being  impossible  ti 
chain  tiie  animal,  as  it  sufieied  nothing  to  touch  its  head,  I  kept  tl 
shut  up  in  an  empty  beer-chest,  the  lid  of  which  was  rendeied  {>■  1 
imagined)  secure,  by  large  stones  heaped  upon  it,  to  the  amoBidd 
four  or  five  maunda.  In  this  maimer  I  kept  the  animal  about  a  mA 
during  \rtuch  it  got  pretty  tame,  seldom  rolling  itself  up  when  toudii^ 
or  patted.  It  drank  water  freely  at  all  hours  of  the  day.  lapjaag  I 
up  with  its  long  tongue,  and  seemed  fond  of  lying  in  it  ;  but  ri 
took  no  food  of  any  kind.  Earth-worms,  larva  of  kinds,  and  vtt 
ants  were  equally  unnoticed  -,  yet  the  animal  ^ipeared  in  no  vsf 
weakened  or  Buffering  from  hunger ;  and  its  weight,  which  was  <aT 
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peat,  lenuDB  i^tpuen^  midimiiiished.     At  laal  one  night;  it  toewd  off 

te  pondoKNis  lid  phced  on  its  box  and  made  its  escape,  no  traces 

dithmg discoteimble  tbe  next  morning. 

Hie  second  specimen  I  had  in  mj  possession^  and  whidi  famished 
die  deNtiption  here  given,  was  brought  me  by  some  Kdes  in  Maich 

1842.    It  had  been  canght  on  a  hill,  at  some  distance  from  Ghybasa, 
ad  in  die  midst  of  jnngles.    I  had  not  unlbrtanatelj  any  opportonity 
rfeaqiiiiiing  into  the  particulars  ol  its  captuie.  As  I  was  then  just  abont 
to  lotfe  ChybasB,  I  had  it  put  into  a  box,  and  canied  banghy  fashion, 
tloB^  with  my  petarahs.    Dming  a  three  days'  jooxney,  it  refuted  to 
«t  njtiiiii^,  like  its  predecessor,  but  drank  water.     About  tbe  fourth 
kf  it  began  to  grow  more  and  more  lethargic,  remaining  doubled  up 
h  its  usual  posture  of  repose.     It  was  plated  at  nif^t  on  a  white  ant 
H;  sod  at  other  times,  Uack  ants  and  larree  were  placed  before  it, 
bot  It  refused  nourishment,  and  afber  much  protracted  suforing,  died 
dning  the  night  of  the  fifith  day.    Its  tongue,  which  appeared  paralyzed, 
RBttined  protruded  for  the  last  20  or  24  hours,  till  the  end  had  become 
tj  and  riuiveUed  up.    On  being  opened,  there  were  found,  as  has  been 
Mxe  related,  swarms  of  intestinal  worms  in  the  stomach,  which,  and 
sot  sturration,  might  perhaps  have  caused  its  death,  for  there  was  a 
(jotntity  cf  liie  remains  of  ants  in  the  stomach,  and  the  rectum  was  full 
rf  fieoes.    One  hind  foot  of  the  animal  had  also  been  cut  off,  but  the 
loaBd  qipeared  an  ohl  one,  though  it  still  smelt  offensively.  The  whole 
(liodj.eqieciallyanthe  salt  skin  underneath,  and  between  the  scales,  was 
cDfoed  with  disgnsting  swarms  of  ticks*  and  the  animal  was  altogether 
fi%  in  the  extreme.  Both  these  spedmeos  (of  which  the  first  mentioned 
las  nmch  smaller)  were  perfectly  gentle  and  hannkss.    The  former  one 
voakl  when  handled,  hiss  like  a  snake,  and  this  was  the  only  sound  I 
eicr  beard  either  of  them  emit.    They  slept  rolled  up  in  a  ball. 

Qds  of  these  animals,  in  the  possession  of  Captain  Hannyngton,  As- 

■itaiit  to  the  Oovemor-Oeneral,  South-west  Frontier  at  Pooruha,  that 

gntknan  described  as  having  been  much  larger  than  mine,  and  of  a 

dev  whitish  cdour.    It  also  was  never  observed  to  eat  sny  thing, 

ddmig^  allowed  to  ramUe  about  the  garden,  (under  surveillance,)  and 

^^fsAxaStf  made  its  escape,  whidi  it  effected,  (curious  to  say,)  in  the 

■Btt  way,  and  under  the  same  cvbumstanoes  as  did  the  first  animal, 

«b9v«  alluded  to. 

2  H 
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HindooB  aaoibe  great  virtues  to  the  scales  of  these  aniinalft  in  the 
cure  of  Hoemoirhoides,  but  how  they  are  applied  I  know  not. 

The  subject  of  these  notes  I  had  the  honor  to  present  to  the  Sodety's 
Museum  on  my  arrival  in  Calcutta.  And  a  few  days  ago  while  viaiting 
the  Museum,  had  an  opportunity  of  seeing  the  skin  of  a  speamea 
agreeing  apparently  with  the  animal  described  to  me  by  Captain 
Hannyngton.  In  this  skin,  there  is  a  slight  variety  or  modification  of 
form  in  the  shape  of  the  lateral  scales  of  the  tail,  suflicient  perhaps, 
(if  established  by  an  examination  of  two  or  three  more  speciinens,)  to 
constitute  a  new  species.  Mr.  Blyth,  the  Curator,  who  brought  tlw 
hct  to  my  notice,  will  have,  it  is  to  be  hoped,  the  opportunity  of  being 
able  by  and  bye  to  examine  more  specimens  of  the  kind,  and  thns 
establish  a  new  species,  or  reject  a  mere  accidental  variety.  The  one 
I  have  been  describing,  I  see  no  reason  to  suppose  other  than  the  Manii 
Pentadactyla,  or  Crasaicaudata  of  authors. 

Calcutta,  April  16,  1842. 


Oh  the  Theory  o/Anf^lar  Geometry.    By  S.  G.  Tollbmacbx 

Hbatlt,  Esq. 

The  following  paper  is  intended  to  examine  the  properties  of  angular 
magnitude  in  a  li^t,  which  has  not  hitherto  attracted  sufficient  attention. 

It  is  usual  among  elementary  writers,  to  express  the  fundamental  idei 
of  an  angle  by  the  phrase — "  mutual  inclination  of  its  containing  lines.^ 
These  are  the  words  of  Li^lace  in  his  Lemons  at  the  Eoole  Normale,  snd 
are  in  substance  those  of  the  great  majority  of  G^meters  before  snd 
after  him.  When,  nevertheless,  we  have  to  eliminate  any  property  rela- 
tive to  angles,  it  is  well  known  that  this  definition  becomes  a  dead 
letter ;  and  it  is  found  necessary  to  superadd  an  explanation  which  em- 
bodies as  much  more  of  the  fundamental  idea,  as  enables  us  to  oonqnre 
angles  together.  It  amounts  usually  to  saying,  that  angles  are  compared 
with  each  other  by  comparing  the  openings  at  their  vertices :  and  that 
the  magnitude  of  an  angle  depends  on  the  width,  and  not  on  tiie  loay»- 
tudinal  exteiuion  of  that  opening,  if  it  may  be  permitted  so  to  use  tiie 
words  in  italics. 
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An  advanced  atadent,  who  haa  acquired  the  idea  in  qneatioD,  inll  find 
nothing  very  objectionable  in  thna  expieaaing  himaelf,  for  he  knows 
iriut  ia  to  he  deaciibed,  and  mentally  aaaigna  a  due  scientific  meaning 
to  the  general  term  of  common  parhmoe.  But  to  the  beginner,  there 
qypears  something  as  vague  in  the  word  "  inclination/'  as  in  ib.e  term 
"  direction/'  when  applied  to  a  straight  line.  It  even  q>pears  more  vague, 
far  the  genus  of  a  stnight  line  is  givefr— it  is  the  line  of  direction :  but 
tlie  angle,  is  it  then  inclination  itself?  The  student  is  apprised,  that 
Us  attention  is  to  be  confined  to  points,  lines,  suiftboes,  and  solids,  things 
of  wliich  he  has  definite  conceptions  :  but  here  at  the  very  outset  is  a 
nlject  introduced,  which  appears  to  be  distinct  firom  all,  and  to  be  a 
fuMif  ai  figure  rather  than  an  existence.  It  afterwards  turns  out  that 
the  only  practically  useful  explanation  relative  to  an  angle  requires 
Body*  that  it  should  meanare  this  quality  of  position. 

Connderations  of  this  nature  have  induced  some  distinguishedly  sue* 
Goiful  elementary  writers,  to  deviate  firom  the  usual  custom  in  seeking 
for  such  a  definition  d  an  angle  as  should  appear  to  be  a  natural 
deaoiption  of  it,  to  be  free  from  metaphysical  objections,  and  to  permit: 
d  immediate  use  in  the  investigation  of  the  properties  of  angles,  or 
foiling  that,  through  medium  of  such  simple  considerations  as  may 
appear  almost  axiomatically  deducible  from  the  definition. 

Of  this  class  is  Bossat's  statement,  that  the  angle  is  the  opening  be- 
tween two  lines,  with  an  explanation  impressing  the  definitenctos  of  the 
couccption,  and  the  mode  of  comparison  naturally  resulting  from  it. 
This  was  followed  by  Professor  Young  in  England.  But  the  nature  of 
the  idea  thus  attempted  to  be  expressed  by  the  word  opening,  did  not 
seem  to  be  yet  sadsfiictorily  developed,  and  Legendre,  accordingly  ven- 
tured to  substitute  "  quantity"  for  '*  opening/'  The  American  edition 
of  Brewster's  translation  calb  an  angle,  "  the  quantity  by  which  two 
interaecting  lines  are  separated  from  each  other;"  and  Francceur,  I  pre- 
sume after  Legendre,  adopts  a  similar  definition  in  his  admirable  course. 
It  is,  however,  easily  seen,  tiiat  very  little  is  gained  by  this  step,  on  the 
score  of  deamess  or  predsion,  as  the  kind  of  quantity  is  not  sped- 
fied. 

Leslie  attempted  quite  another  path,  suggested  by  the  cerelations  of 
an^es  and  arcs ;  viz.,  that  angular  magnitude  is  generated  by  the  revo- 
lution c^  a  line  round  a  fixed  point :  but  we  are  not  told  what  angular 
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magnitude  w.  All  these  definitionn  tbea  £ni  uk  striedy  Mfilliiig  tiiea 
object.  Each  baa  been  in  turn  aeyeidy  critictaed  liy  following  levieweia 
anxiona  to  eataUiah  tlie  validitf  of  the  aiost  infiUliWe  of  aU--*diek'  own 
fiat  all  agree  in  thia;  that  tfaey  are  deeciytiana  of  different  chaiBcUaiiiCici 
of  the  aame  idea.  Iffeomany  one  we  can  obtain  a  definite  canoe|itioi 
of  what  is  intended,  we  inunediately  pereeive  that  all  are  aofficaenti] 
oorrect  to  recall  it  to  our  minda.  All  agree  in  undentanding  angnhi 
quantity  to  be  "aomething/'  or  if  the  expression  be  too  bold,  *'  tliaf 
which  lies  between  two  intenectiqg  straight  lines.  All  of  tfaeoL  agra 
farther  in  oonaidering^  that  for  poipoaes  of  oonqMriaan  aa  to  magnitnda 
angles  must  be  wrtimiitH  croaswaye,  or  by  the  width  bctwuni  tihe  linea 
and  not  widi  any  reference  whatever  to  the  longitaidinal  extrnfiinh  ii 
the  direction  of  the  sides. 

Now,  if  we  analyae  the  various  definitionaof  an  an^  in  tiua  maimRT, 
it  is,  I  think,  impossible  to  come  to  any  otiber  copriuaion  tiun  tlat  ai 
angle  is  the  plane  sur&oe  between  two  Hnes;  of  a  peculiar  naton^ 
partly  bounded  and  partly  unlimited,  whose  Tahie  could  roBMyagji/fy  be 
only  estimated  by  reference  to  the  bounded  direction,  that  is,  the  widH 
between  the  sides.  And  the  neatest  and  dioiteat  mode  of  ezptvasing 
this  will  aj^iarently  best  solve  our  difficulty,  aa  it  oonnects  asomatioallj 
an  explicit  definition  with  the  woridng  one. 

The  first  place  in  which  I  bdieve  this  idea  waaembodied,  was  fier- 
trend's  oelebrated  solution  of  the  difficulty  in  die  tfaeoiy  of  paraUds. 
The  principle  of  that  demonstiation  is  as  follows :  Any  angle,  howefc 
small,  can  by  rqieated  rednplication  be  made  to  exceed  any  given  aag^ 
howerer  great,  but  the  band  of  mdmUed  ipaoe  between  two  pardM 
lines,  though  repeated  ever  so  often,  will  never  fill  up  that  given  angle. 
Hence  an  inter-parallel  space  is  leas  than  any  assignahie  ang^  in  vahi^ 
and  therefore  a  liue  which  cute  one  of  two  parallda,  must  aiao  cat 
the  other,  otherwise  the  angle  which  it  makes  with  the  one  it  does  coti 
would  be  wholly  contained  within  the  inter-pareUdi  space,  and  be  less 
than  it.  The  stzess  of  this  demonstnition  evidently  reata  on  i3btt  oom- 
parison  of  surfeces,  and  k  is  surprising  that  ito  extreme  ekgance  did  not 
lead  Geometers  earlier  to  seek  the  solution  of  the  problem  in  that  di- 
rection. The  truth  is,  that  the  new  "unlimited  spaoea"  were  treated 
as  interlopers  in  the  science  of  figure,  and  the  demonstration  rejected,  as 
*'  wearing  only  the  sembteaoe  of  geometrical  aocuxacy." 
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In  CcL  Peyramet  ThomBon'a*  Oeometrj  without  Axioms,  tl&ese  un- 
limited spaces  are  for  Che  fint  time  distiactly  oiuaeiated.  The  fourth 
edition  of  that  woric  contains  the  £[^wiBg  paragraphs : — 

"  The  ktest  uuftovalioa  has  been  the  assertion,  that  an  ang^  (or 
"  the  thing  spoken  of  by  Geometers  under  that  item,  whether  they  knew 
"itorno^  isaplsnesnrfiMe."  Pief.  page  x. 

"  The  pbme  sui&oe  (of  unlimi<iHi  extent  in  some  direetions,  but  limit- 
"ed  in  others)  passed  over  by  the  radios  veetus  in  travelling  from  one 
"of  the  diTeigent  stwaght  lines  to  tiie  other,  is  called  the  angle  between 
"  tliean/'  "  Hence,"  «dds  the  ColoneL  "  angles  are  compared  together 
"  by  their  extension  sideways  only,  without  reference  to  the  greater  or 
"SBialler  length  of  the  straight  lines  between  which  they  lie/' 

After  making  this  decided  step  howerer.  Colonel  Thomson  stops ;  the 
defaitian  is  registerad  inhis  fiook  of  NooMnclatttre,  but  he  establishes 
the  properties  of  angles  by  the  old  criterion  of  siqiposition.  Not  only 
indeed  does  the  definition  remain  a  dead  letter,  but  the  gallant  radical 
lefianner  in  Geometry  as  in  Fditics, 

*«  AstOBl*«d  at  the  sond  hiaMlf  luri  imdi,'' 

viitially  doubts  its  oorrectness,  when  at  page  14,  reriewingthe  proof 
cf  M.  Bertrand,  he  says,  '*  AU  references  to  the  equality  of  magnitude 
"  of  infinite  areas  are  intrinsically  paralogisms." 

Hie  edition  in  question  of"  Geometry  without  Axioms,"  was  reviewed 
in  the  13th  No.  of  the  Journal  of  Education,  in  an  article  which  betrays 
the  sparkling  pen  of  Professor  De  Morgan.  The  part  lelBtive  to  angles 
is  noticed  thus :    "  His  is  the  first  work,  which  we  know,  in  which  this 

idea  (that  of  a  plane  sur£EU»)  is  fiEurly  brought  before  the  beginner. 

We  suspect  he  is  quite  right,  and  that  in  the  extension  of  the  term 
"  epuU  to  unlimited  figures  which  cmncide  in  all  their  parts,  will  be 
"  ftnmd  the  ultimate  resting  point  of  the  theory  of  paraHds.  Had  our 
"  antlior  studc  <Aoot  to  his  definition,  the  demonstration  of  Euclid's  axiom 
**  given  by  M.  Bertrand,  ought  to  have  been  sufficient."  After  noticing 
the  n^lect  of  Colonel  Thompson  to  make  ahy  use  of  his  definition,  as 
wdl  as  his  attack  on  unlimited  spaces,  the  reviewer  proceeds:  **  We 
"  wmider  tbenkte  that  the  definition  should  have  been  inserted,  for  it 
"  is  in  the  definition  only«  and  the  difficulty  which  a  beginner  must  find 

*  The  well  known  Editor  of  the  Westminsier  Review,  and  author  of  the  Com 
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*'  in  setding  his  ideaa  of  greater,  less,  and  eqoal  on  that  definitian,  tbat 
'*  the  whole  objection  to  M.  Bertrand's  demonstration  tarna." 

I  have  been  minute  in  these  quotations,  not  only  because  they  oontak 
all  that  to  my  knowledge  has  been  developed  on  a  very  interesting  sub- 
ject,  but  also  in  the  hope  that  they  may  draw  further  attention.  Led 
independently  to  similar  conclusions,  by  attempting  to  trace  the  natonl 
affinities,  if  we  may  so  tenn  it,  of  geometrical  truths,  with  the  intentum 
of  forming  a  definite  arrangement  of  them,  I  was  induced  to  trace  tbdr 
consequences  in  establishing  the  various  relations  of  angular  space. 
The  results  of  the  inquiry  may  be  thrown  into  a  connected  chain  of  pro* 
positions,  as  subjoined. 

Defimtian  1. — ^The  plane  surfiu^e  between  two  straight  lines,  bounded 
in  the  one  direction,  unlimited  in  the  other, — ^is  called  an  angular  «paor. 

Definition  2. — When  an  angular  space  is  bounded  on  one  side  by  the 
intersection  of  the  containing  lines,  it  is  called  an  angle. 

Definition  3. — The  point  of  intersection  is  called  tiie  vertex,  and  the 
containing  lines  are  called  the  sidee  of  the  angle. 

Axiom. — ^From  the  definition,  it  will  follow  that  two  angular  spaces 
ABCD,  andEFOH,  must  be  compared  thus :  If  placing  the  lineFS 
on  B  A,  we  find  that,  F  felling  on  the  point  P,  Gwill  fiJl  on  some  point 
Q  in  C  D,  then  according  as  the  line  G  H  ftJls  within,  upon  or  without 
the  line  G  D — ia  the  angular  space  ABCD,  greater  than,  equal  to,  oi 
less  the  angular  space  EFGH.  (Fig.  1.) 

Definition  4,  5,  6. — Euclid's  definitions  of  Hght,  acute,  and  obtoai 
angles. 

Proposition  I. 

Every  angular  space  is  equivalent  to  its  angle. 
This  follows  from  the  axiom,  since  the  sides  of  the  nngiiliiT  apace,  ami 
of  the  angle  are  identical,  and  may  therefore  be  considered  to  coincide 

Proposition  II.  (Fig.  2.J 

All  right  angles  are  equal  to  one  another. 

Let  the  right  angles  ABC,  EFG,  be  made  respectively  by  AB  witii 
B C  and  E F  with  FG;  they  are  equal.  Produce  CB  to  D  and  F G  to H. 
and  apply  the  figures  one  to  the  other,  so  as  to  make  F  coincide  with  B 
and  G  H  wiU)  C  D.     If  then  F  E  do  not  coincide  with  B  A,  let  it  iall 
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ttBK.  ThenGFE  =^GBK^CBA^(it8  =  )  ABD^KBD 
^EFH. 

BotOFEsEFHby  definitioa,  hence  the  sappoeitian,  that  F  £  does 
not ooincide  with B  A  inTolvefl  absurd  consequenoes, .'.  F  E  does  coincide 
vidiB  A,  and  GFE  with  C  B  A,  GFE  is  therefore  equal  to  C  B  A. 

Cer,  1 . — A  right  angle  is  therefore  a  cmutatU  in  angular  magnitude. 

Cor.  2. — The  space  on  one  side  of  a  straight  line,  considered  as  an 
m^e  at  some  gi^en  point  in  the  tine,  is  two  right  angles. 

Scholium.  (Tig.  SJ 

Consider  a  line  O  A  fixed,  and  another  line  O  R,  having  a  point  O  in 
eomnioii  with  O  A,  but  being  itself  in  a  state  of  rotation  round  O. 
When  in  the  positicm  O  R,  it  will  have  generated  an  acute  angle 
A  0  B  :  as  it  proceeds,  it  will  coincide  with  the  perpendicular  O  B, 
and  will  have  described  a  right  angle.  In  the  position  O  Rf,  the  angle 
gODerated  is  an  obtuse  one.  The  generating  line  then  coincides  in  its 
progress  with  O  C,  the  continuation  of  O  A.  It  will  in  such  position 
bare  described  two  right  angles  (A  O  B  and  BOG).  Supposing  the 
rotation  to  continue,  O  R  will  fall  below  O  C,  as  O  Rs,  having  described 
the  whole  of  the  coloured  angular  space,  which  is  greater  than  two 
light  angles.  Such  angle  is  called  a  reverse  angle.  During  the  pro- 
gress of  the  line,  the  reverse  angle  continues  to  increase,  equals 
3  right  angles,  exceeds  that  amount,  and  at  length  equals  4  right  angles, 
vhen  O  R  has  completed  an  entire  circuit.  By  conceiving  the  line  to 
move  on,  still  revolving,  and  with  the  aid  of  a  contrivance  like  the 
^ond  twisted  palm-leaf  fians,  used  by  the  Natives,  the  beginner  may 
obtain  the  idea  of  angles  greater  than  four  right  angles,  and  generally 
of  (2  n  n  -|-  A)  which  some  find  it  difficult  to  understand  in  their  later 
trigonometrical  studies,  and  perfect  acquaintance  with  which  is  so  indis- 
pensable to  the  comprehension  of  periodic  functions. 

Proposition  III.  (Tig.  4.J 

The  vertically  opposite  angles  made  by  two  intersecting  straight 
lines,  are  equal  to  one  another. 

The  vertically  opposite  angles  A  £  D  and  C  E  B  made  by  the  inter- 
sectors  A  B  and  C  D  at  E  are  equal.  For  C  E  D  being  a  straight  line, 
the  angular  space  on  the  side  of  it  towards  A  is  two  right  angles.     For 
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a  similar  reason,  the  space  on  that  side  of  A  E  B  towards  C  is  equal 
to  two  right  angles.  These  two  angular  spaces  being  constantly  eqinl, 
take  away  from  both  tlie  common  angular  space  A  B  C»  therefore  the 
remainderB  are  equal,  vis.  the  an^es  A  E  D  and  C  E  B. 

SchoUvm, 

It  may  be  useful  to  devote  an  angular  space  by  two  lettera,  one  bom 
each  side,  if  the  angle  be  less  than  two  right  angles*  or  by  three  if 
the  angle  be  two  right  angles  or  more,  to  prevent  the  confusion  oC 
direct  and  reverse  angles.  Thus  in  Fig.  4,  C  B  would  stand  for  the 
angular  space  corresponding  toCBB;  ACBforthe  two  ri^t  angles 
between  £  A  and  £  B :  and  D  A  C  B  for  tlie  reverse  angular  space  be* 
tween  E  D  and  E  B.  The  demonstration  of  III  may  then  be  made  shelt- 
er, and  perhaps  clearer,  thus :  C  E  D  being  a  straight  line,  D  A  0=2 
right  angles;  also  becanae  ABB  is  straight,  ACB— 3  right  an^ei» 
HenceD  A  C=A  C  B  ;take  away  the  common  part  A  C,  then  A  D=CB. 
that  is  the  angle  A  £  D==C  B  B. 

Proposition  IV.  (^g,  5. J 

If  the  angle  contained  by  two  straight  lines  is  equal  to  two  right  an- 
gles, those  straight  lines  form  but  one  continued  line. 

For  if  A  B,  A  G  including  an  angle  equal  to  two  right  angles,  are 
not  in  the  same  straight  .line,  let  A  D  be  the  continuation  of  A  B : 
then  D  C  B  is  two  right  angles,  but  C  B  is  the  same  by  bj^theas, 
.*.  D  C  B  =:  C  B  an  absurd  result ;  therefore  A  C  and  A  B  form  but  one 
line. 

Proposition  V.  (Tig.  S.J 

If  any  number  of  straight  lines  tend  towards  the  same  parts,  tbe 
angle  made  by  the  extremes  is  equal  to  the  sum  of  the  angles  made  by 
the  suecessive  pairs  of  lines.  * 

Let  A,  B,  C  and  D  be  straight  lines,  tending  towards  the  same  paitB, 
then  the  angle  A  H  D  is  equal  to  the  sum  of  the  angles  A  E  B,  B  F  C, 
G  G  D  formed  by  the  successive  pairs  of  Unes.  For  the  angular  space 
A  B  G  D  is  equal  to  the  sum  of  the  three  angular  spaces  A  B,  B  G  and 
GD.  But  ABGDis  the  angle  AHD  and  the  constituent  angobr 
spaces  A  B,  B G,  G D  are  respectively  identical  with  the  an^es  ABB, 
BFG,GOD.    Hence  AHD  :=A£B+ BFG  +  GOD. 
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Proposition  VI.  (^Fig,  7  J 

The  three  angles  of  a  triangle  are  together  equal  to  two  right  angles. 

Let  A  B  C  be  the  triangle,  produce  A  B,  A  C  to  E  and  F  and  the 
base  B  C  both  ways  to  D  and  O.  Then  since  the  lines  D  B,  £  B,  F  C, 
GC  all  tend  towards  the  same  parts,  the  angular  space  D  E  F  O  =^ 
D E  +  E  F  +  F  G.  But  DE  is  the  angle  D  B E  or  its  vertically  op- 
ponte  A  B  C ;  £  F  corresponds  to  the  an^e  BAG  and  G  F  is  the  angle 
6  C  F  or  A  C  B.  Also  D  £  F  G  is  the  angular  space  contained  by 
two  portions  of  the  same  straight  line,  it  is  therefore  two  right  angles. 
HcDce 

ABC  +  BACH-BCA  =  2  right  angles. 

Cor.  1. — The  exterior  angle  is  equal  to  the  two  interior  and  opposite 
en  the  same  side,  proved  by  reversing  die  process  of  Euclid  in  the  32. 1. 
or  as  weU  thus  (see  Fig.  70  The  angular  space  E  G  is  equal  to  E  F 
iiidFG:£G  =  £BG;EF«=BACandFG  r==FCG==ACB 

.•.GB£=  BAC+ ACB. 

Cor.  2. — ^Euc.  I.  16  and  17  are  further  contained  in  the  last  corollary. 

Proposition  VII.  (Fig.  8.J 

The  interior  angle  of  a  polygon  of  n  sides  are  together  equal  to 
(2  a  —  4)  right  angles. 

LetABCDEFbethe  polygon ;  subdivide  it  into  triangles  by  lines 
from  one  of  the  points  A.  Then  the  angles  of  the  polygon  are  equal  to 
the  angles  of  the  triangle  taken  together.  Each  of  the  polygon,  save 
lie  two  meeting  in  A,  corresponds  to  one  c^  these  triangles,  therefore 
the  number  of  triangles,  is  n  —  2.  And  the  sum  of  the  angles  in  each  is 
3  ri^t  an^es,  .'.  the  sum  of  all  the  angles  is  (n  —  2)  X  ^  ^^t  angles. 
That  is,  (2  n  —  4)  right  angles.  Hence  the  angles  of  the  polygon  are 
equal  to  (2  n  —  4)  rigj^t  angles. 

Proposition  VIII.  (Bg.  9.J 

Hie  exterior  angles  of  a  polygon,  whatever  be  the  number  of  sides, 
are  together  equal  to  4  right  angles. 

The  whole  angular  space  F  G  H  K  L  F  is  composed  of  the  angular 

apicesFG,  GH,  HK,  KL,  LF.    But  the  whole  space  F G H K L  F 

IS  Hat  entire  angular  space  on  both  sides  of  the  line  F  £,  i.  e.  4  right 

angles,  and  each  of  the  constituent  angular  spaces  corresponds  to  an 

2i 


238  On  the  Theory  of  Angular  Geometry,  [No.  123. 

exterior  angle  of  the  polygon.  Hence  the  exterior  angles  together 
amount  to  4  right  angles. 

The  above  eight  Propositions  comprise  all  the  properties  of  intersec- 
ting lines  which  are  independent  of  the  consideration  of  length  and  size. 
They  shew  how  possible  it  is  to  translate  the  spirit  of  the  principle  of 
homogeneity  from  anal3rtical  into  geometrical  inquiries ;  for  our  resulit 
being  altogether  firee  from  the  comparison  of  triangles  or  the  length  of 
lines,  the  interweaving  of  those  subjects  in  our  proceaaei  raises  a  suspi- 
cion,  that  we  are  not  proceeding  so  simply  as  we  might  do,  but  are 
embarrassed  with  matters  really  foreign  to  the  direct  truth*  We  mi^t 
extend  the  same  course  to  paraUel  lines. 

Definition. — Straight  lines  that  never  intersect  each  other,  are  called 
parallel  lines. 

Proposition  IX.  (Fig.  10.^ 

If  a  straight  line  meet  two  others,  so  as  to  make  the  exterior  an^ 
equal  to  the  interior  and  opposite  on  the  same  side,  these  two  othen 
shall  be  parallel. 

LetCBE  meet  AB  and  D£  making  ABC  =  DEB,  then  DB 
must  be  parallel  to  A  B.  For  the  angular  space  DC  =  DA+AC 
and  D  C  is  DEC,  and  AC  is  ABC, 

.-.  DEC  ==  DA  +  ABC,  but  DED  =  ABC. 

.'.  D  A  is  zero,  or  D  E  and  A  B  contain  no  angle,  therefore  they 
never  meet,  for  if  they  met,  they  must  contain  an  angle ;  hence  they  are 
paralleL 

Cor, — ^This  proposition  proves  the  possible  existence  of  parallels. 

Proposition  X.  (Tig.  lOJ 

If  a  straight  cuts  a  pair  of  parallels,  it  makes  an  exterior  angle  equal 
to  an  interior  and  opposite  one  on  the  same  side. 

For  as  before  DAC  =  DA  +  AC,  but  since  D  E  and  A  B  never 
meet,  they  contain  no  angle,  i.  e.  D  A  is  zero;  hence  D  A  C  =  A  C  or 
the  angle  DEB  =  ABC. 

Cor. — It  would  be  a  waste  of  space  to  deduce  from  this,  the  other 
usual  properties  of  parallels. 

Proposition  XL  fFig.  12.J 
Straight  lines  parallel  to  the  same  are  parallel  to  each  other. 
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A  and  B  being  each  parallel  to  C,  B  is  parallel  to  A.  For  A  C  = 
AB-f  BG.liQt  A  C  and  B  Care  each  a  zero,  .*.  A  B  is  also  zero,  or  B 
puiMtoC.  I 

Proposition  XII.  (liHg.  IS  J 

If  a  straight  line  cut  one  of  two  parallels,  it  must  cut  the  other. 

A  C,  meeting  A  B,  not  meet  its  parallel  G  D,  parallel  to  £  D,  conse- 
quently A  C,  A  B  being  both  parallel  to  E  D,  are  parallel  inter  se,  which 
B  not  the  case. 

The  only  other  property  of  parallel  lines  not  included  in  the  above  is, 
tiiat  two  straight  lines  which  are  respectively  parallel  to  two  others  con- 
tain an  angle  equal  to  the  angle  of  those  others.  But  there  is  nothing 
peculiar  in  its  demonstration.  These  thirteen  propositions  contain  a 
complete  and  homogenous  geometry  of  position  as  contra-distinguished 
l&om  that  of  magnitude :  I  speak  ai  course  relatively  to  lines.  It  is 
Micely  necessary  to  refer  the  student  to  the  Third  Book  of  Euclid,  as 
Ar  as  relates  to  the  consideradon  of  angles  in  a  circle,  to  shew  how 
AQch  this  mode  of  treatment,  and  the  introduction  of  reverse  angles 
vooid  simplify  the  subject,  as  well  as  prepare  him  for  analytical  in- 
quiries by  generalising  his  ideas  on  it. 

i 

I  Postscript. 

In  looking  over  some  of  the  mathematical  articles  of  the  Penny  Cyclo- 
fedia,  written  by  Professor  De  Morgan,  I  have  subsequently  to  the  writ- 
ing of  the  above,  found  a  confirmation  of  my  views  as  to  the  nature  of 
ifae  angle  under  the  heads,  "  Angle"  and  "  Infinite." 
!  The  former  proposes  to  introduce  the  axiom,  that  "  two  spaces  whe- 
r  ther  of  finite  or  infinite  extent  are  equal,  when  one  can  be  placed  upon 
"  the  other,  so  that  the  two  shall  coincide  in  all  their  parts."  After 
vhich  it  is  remarked,  that  Bertrand's  demonstration  becomes  rigorous. 
'Rob  also  considers  an  interparallel  space  viewed  as  an  angle  to  be  zero, 
tt  I  have  done,  since  it  is  less  than  any  assignable  angle. 

The  latter  has  the  fdlowing  passage : — 

"  The  comparison  of  such  infinite  spaces  is  therefore  possible,  con- 
"  sistently  with  perfect  clearness  in  the  meaning  of  the  terms  employed, 
"  and  a  simplicity  of  reasoning  which  would  convince  any  one  who  is 
"  capable  of  the  most  ordinary  thought.     Had  Euclid  been  accustomed 
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"  to  the  modes  of  thinking  which  involve  the  idea  of  infinite  magnitode 
"  under  any  form  whatsoever,  it  may  be  reasonably  suspected  that  he 
"  would  admit  the  following  axiom.  Magnitudes  which  can  be  made  to 
**  coincide  in  all  their  parts  are  equal,  as  applicable  to  infiniteas  well  as  to 
"  finite  spaces.  Not  having  done  so,  the  adherence  to  his  standard  bu 
'*  to  this  day  excluded  the  only  proof  of  the  theory  of  parallels,  whicb 
"  does  not  assume  the  axiom  of  Euclid,  or  an  equivalent." 


Retnarks  on  the  Essay  **  on  the  Theory  of  Angular  Geometry"  By  Cnpt. 

Shortabde. 

A  definition  is  perfect,  when  it  includes  all  that  has  the  properti 
intended  to  be  defined,  while  it  excludes  all  that  has  it  not. 

If  we  would  have  a  true  definition  of  angle,  or  of  any  thing  else,  it  is 
of  the  utmost  importance  that  we  have  a  clear  idea  of  the  thing,  and 
then  use  such  words  as  plainly  to  convey  the  idea.  If  there  be  anf 
neglect  in  either  of  these,  our  definition  must  necessarily  be  imperfect 

Geometry  as  conmionly  defined,  treats  oi  figured  space.  If  this  defini- 
tion  be  correct,  (and  I  find  no  fault  with  it),  then  it  is  plainly  improper 
to  introduce  indefiniteness,  or  boundlessness,  or  infinity,  as  part  aod 
parcel  of  the  definition  of  a  thing  or  idea,  of  which  the  property  signified 
by  these  terms,  is  not  necessarily  a  part.  I  can  conceive  of  an  angle 
formed  by  finite  lines:  uuboundedness  is  therefore  not  necessary  to 
the  idea  of  angle,  and  therefore  ought  not  to  form  a  part  of  tbe 
definition. 

Since  the  idea  of  angle  is  somehow  sooner  or  later  convertible  to,  amt 
commensurable  by  that  of  circular  arc,  every  attempt  at  defining  angle 
should  be  made  with  this  in  view,  otherwise  the  definer  will  discover, 
(or  some  one  will  discover  it  for  him),  that  lus  definition  is  not  perfect 

As  the  author  of  this  Essay  introduces  unlimitedness  in  the  containioig 
lines  as  part  of  lus  definition  of  angle,  I  do  not  see  why  the  plane  sur- 
face of  a  hyperbola  between  its  assymptotes  may  not  be  angle,  as  irell 
as  the  thing  intended  by  him.  If  it  be  said,  the  meaning  is  the  sM^ 
plane  surface  between  the  lines,  I  rejoin  that  the  whole  plane  surfiuie 
being  unlimited,  I  cannot  form  an  idea  of  how  much  it  is. 
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good  map,  shewing  not  merely  one  high  road  through  the  coimtry,  bat 
also  the  principal  cross-roadB  connecting  the  different  parts  of  the  ccmn- 
try  with  each  other.  In  point  of  fact»  no  one  is  considered  to  he  master 
of  the  suhject,  till  he  he  pretty  fuUy  acquainted  with  these  ctok^ooq- 
nections. 

We  may  chop  logic  as  long  as  we  please,  hut  after  all  there  is  pre- 
cisely  the  same  difficulty  in  conceiving  straight  Imes  to  be  lengthened 
by  producing  them,  as  in  conceiving  angles  to  be  increased  by  the  con- 
tinued revolution  of  one  of  the  sides  about  a  point,  or  by  the  lengtheabg 
of  the  circular  arc  measuring  them*  Each  is  accomplished  by  motbiL 
The  straight  line  is  produced  by  another  straight  line  laid  pertly  open  it» 
and  partly  beyond  it,  or  by  conceiving  the  line  \o  move  along  itself, 'ail 
points  between  the  fore-end  of  the  oLd  line,  and  the  rear  end  of  the  nev 
being  common  to  both  lines.  In  like  manner,  an  angle  or  circular  arc  ii 
increased  either  by  a  line  revolving  about  a  point,  or  by  conceiving  the 
arc  to  move  upon  itself,  so  as  to  have  all  the  points  between  the  fore-end 
of  the  old  arc,  and  the  rear  end  of  the  new  arc,  common  to  both  arcs.  Ii 
this  way  the  idea  of  a  fixed  centre  is  unnecessary  for  any  but  the  fiist 
part  of  the  arc,  just  as  the  idea  of  a  fixed  direction  is  unnecessary  foi 
any  but  the  first  part  of  the  straight  line. 


Notes  on  the  Recent  Earthquakes  on  the  North-Westem  Frontier,    B\ 
Lieutenant  R.  BAiao  Smith,  Bengal  Engineers. 

On  the  forenoon  of  Saturday,  the  19th  of  February  1842,  a  seven 
shock  of  an  Earthquake  was  experienced  at  different  points  in  th 
countries  on  our  North- Western  Frontier,  and  extending  thence  i 
affected,  although  with  much  reduced  intensity,  several  of  the  distdd 
of  the  North- Western  Provinces.  - 

The  remotest  point  at  which  its  devastating  influence  was  experi 
enced,  and  relative  to  which  any  authentic  intelligence  has  3ret  reacfaei 
us,  was  the  city  of  Jellalabad,  where  extensive  injury  was  done  to  th 
fortifications  and  to  the  buildings  throughout  the  place.  The  motb 
of  the  earth  is  described  as  having  been  of  an  undulating  charaeta 
producing  symptoms  similar  to  those  of  sea-sickness  in  many  of  th 
persons  who  felt  it ;  and  in  one  account  it  is  asserted,  that  the  grooai 
opened  and  closed  again  with  loud  noise  in  several  places.     Such 
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pheaomenon  ia  a  very  common  accompanimeiit  of  a  severe  Earthquake, 
and  by  the  extent  to  which  it  occasionally  reaches,  has  proved  one  of 
the  most  futal  canses  of  destniction  to  life  and  property.  The  details 
of  the  effect  of  the  Earthquake  at  Jellalabad  are  very  brief  and  imper- 
f^\  this  is,  however,  simply  what  might  have  been  anticipated  from 
the  dicamstances  under  which  the  gallant  force  now  there  are  placed, 
IxEt  ve  shall  probably  at  a  future  time  obtain  information  of  a  more 
definite  and  satiafoctory  character.  Three  bastions,  with,  I  presume, 
their  connecting  curtains,  are  said  to  have  been  levelled  with  the 
groimd,  and  a  painful  interest  is  attached  to  tins  particular  effect  of 
^  shock,  from  its  having  thrown  open  the  defences  of  the  small  but 
Rsolnte  body  of  troops  then  occupying  the  city,  and  exposing  them  to 
m  assault  from  the  Affghans,  at  a  time  when  they  must  necessarily 
kre  had  much  internal  confusion  to  contend  against.  In  darker  times, 
npentition  would  have  tended  to  unnerve  still  more  our  brave  friends, 
hot  on  this  occasion  their  courage  appears  to  have  risen  even  above  the 
level  of  thdr  difficulties,  and  brilliant  success  in  repelling  the  assault 
was  no  more  than  the  well*merited  reward  of  their  devotedness  and 
energy. 

F^m  Jellalabad  the  shock  affecting  a  portion  of  the  Suffied  Koh 
nogeof  mountains,  vrith  the  numerous  subordinate  ranges  that  diverge 
ifrom  these,  reached  Peshawur.  FVom  the  circumstance  of  General 
Pollod^'s  force  being  encamped  at  Kawulsur,  about  eight  miles  from 
Fediawur,  and  the  communication  being  uninterrupted,  our  details  are 
much  fbUer,  and  more  satisfactory,  than  would  otherwise  have  been  the 
case. 

The  following  extracts  from  letters  published  in  the  l>elhi  Gazette, 
gnre  tlie  most  perfect  account  of  the  different  effects  of  the  Eartiiquake 
that  1  have  been  able  to  find,  although  it  is  much  to  be  regretted,  that 
oi  the  most  important  point,  that  namely,  of  the  exact  time  of  the 
occurrence  of  the  shock,  much  discrepancy  exists. 


Extract  from  a  Letter,  dated  KawuUur,  20th  February,  1842. 

"  Yesterday  a  fearful  Earthquake  visited  this  part  of  the  world.  The 
^k,  which  came  on  between  10  and  11  o'clock  was  long  continued, 
>nd  men,  horses,  tents,  even  the  ground  under  us,  and  the  hills  in  the 


244  Notes  on  the  Recent  Earthquakes.  [No.  12S. 

distance,  appeared  to  be  moving.  It  was  an  awfiil  visitation,  and  made 
every  heart  quake.  In  the  direction  of  Peshawur,  (eight  miles  distant,) 
clouds  of  dust  appeared,  which  proved  to  have  been  caused  by  the 
falling  of  very  many  houses  and  buildings.  A  salute  was  fired  from 
the  battery  at  Jumrood,  for  the  purpose  of  announcing  the  safety  of 
Rajah  Pertaub  Sing,  son  of  Maharajah  Shere  Sing,  who  is  now  it 
Peshawur,  and  of  whom  it  is  said,  he  narrowly  escaped  death;  the 
building  in  which  he  had  been  sitting,  came  down  almost  immediatelj 
after  he  quitted  it.  The  natives  say,  that  a  tenth  of  the  city  is  down, 
and  a  number  of  the  inhabitants  killed." 


Extract  from  a  Letter,  dated  Kaundsur,  I9th  February,  1842. 

"It  is  now  about  12  o'clock  mid-day,  and  we  have  just  experienced 
a  most  awfiil  Earthquake  in  camp.  The  natives  say,  that  nothing  so 
severe  of  the  kind  has  been  experienced  in  India  for  the  last  fifty  years. 
The  earth  literally  trembled  like  an  aspen  leaf,  and  rocked  to  and  fro  ts 
an  infant's  cradle,  or  a  ship  at  sea.  Many  of  the  camels  that  were  cany- 
ing  the  baggage  of  the  troops  moving  up  to  Colonel  Wild's  camp  were 
thrown  down,  and  so  great  was  the  shock,  which  lasted  JuUy  Jive  mmKta, 
that  I  was  obliged  to  support  myself  by  holding  on  to  the  camp  fund- 
ture,  and  many  of  the  officers  frmded  themselves  suddenly  taken  ilL  I 
expected  every  moment  to  have  seen  the  earth  open  and  swallow  us  up, 
and  it  is  only  by  Gtxl's  great  and  merciful  providence,  that  we  have 
escaped  through  such  an  awfiil  convulsion  of  nature. 

"  Every  one  complains  of  nausea.  We  have  just  been  obsenring 
immense  volumes  of  dust,  that  completely  darken  the  atmosphere  in 
the  direction  of  the  old  ricketty  town  of  Peshawur,  which  is  sup- 
posed to  be  nearly  levelled  with  the  ground,  as  the  houses  are  but 
weakly  built,  being  merely  propped  up  by  the  beams  of  wood  whid 
may  be  observed  placed  in  different  spots  under  large  walls  and  comers 
of  the  houses,  and  are  even  dangerous  to  passers-by  at  all  times.  I 
doubt  not  but  that  to-morrow's  dawn  will  bring  us  dreadful  intelligence, 
and  produce  a  fearfiil  account  of  lives  lost. 

20M  February, — "  Reports  say,  that  only  from  40  to  50  of  the  inhabi- 
tants of  Peshawur  were  crushed  and  killed  among  the  ruins  of  the 
falling  houses.     General  Avitabile's  large  dwelling  house,  which  had 
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leoeDtly  been  built,  and  waa  being  finished,  fell  in,  but  luckily  it  did  no 
iDJuiy  to  any  one  living  in  the  house." 

It  will  be  observed,  that  the  writers  of  these  interesting  letters 
differ  at  least  an  hour  and  a  half,  or  two  hours  in  their  estimates  of  the 
tizne  at  which  the  shock  was  felt  at  Kawulsur,  the  first  placing  it 
letween  10  and  11  a.  v.,  the  other  at  noon.  By  comparing  the 
periods  of  the  occurrence  at  stations  fiirther  removed  from  the  focus  of 
fetnriwncp,  as  at  Delhi,  Poojnah  on  the  Doab  Canal,  Saharunpore,  and 
fldwr  places,  to  which  more  specific  reference  will  immediately  be  made, 
I  am  dieposed  to  consider  the  first  of  these  estimates  as  the  most 
eoncct,  and  to  fix  the  period  of  the  shock  at  Kawulsur  at  very  little 
ifteriOA.  V. 

Travelling  in  an  easterly  direction,  the  next  notices  we  have  of  the 
llutfaquake  is  its  being  felt  at  Delhi,  where  its  period  appears  from  all 
Mcoonts  to  have  been  about  10  minutes  past  11  a.  v.  On  reaching 
Odhi,  both  the  intensity  of  the  shock,  and  the  rate  of  propagation 
4  tiie  undulations  seem  to  have  materially  diminished ;  and  beyond 
|k  motion  of  the  ground,  no  other  effects  are  alluded  to. 

Still  ccmtinuing  easterly,  and  in  a  direction  very  little  removed 
fiom  a  rig^t  line  between  the  two  places,  the  shock  travelled  from  Delhi 
to  Poojuah.  a  station  on  the  Doab  Canal,  where  its  effects  were  observed 
fif  Serjeant  and  Assistant  Overseer  J.  R.  Reimy,  and  the  following 
connected  with  them  were  forwarded  by  him  to  me. 


Extract  of  a  Letter  from  Serjeant  Renny,  dated  Poojnah,  19  th 

February,  1842. 

"  1  also  beg  leave  to  inform  you,  that  we  felt  a  very  severe  shock  of 
|a  Earthquake  here  at  about  half-past  11  a.  m.,  it  lasted  about  three 
fdmOei  with  intervals.  My  whole  fiunfly  felt  it,  as  well  as  the  people 
ibont  my  place,  who  came  running  to  me  much  alarmed.  It  was 
bt  noticed,  I  believe  by  myself,  as  I  was  then  sitting  writing,  and 
ixmd  a  heavy  table  on  which  my  desk  was  laid,  much  agitated,  which 
I  thought  was  caused  by  some  one  moving,  but  I  soon  found  my 
dmir  in  motion  also,  and  on  looking  about,  I  perceived  every  thing 
■Knpeable  in  the  room  in  a  state  of  agitation.     A  few  hours  before 

2  K 
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this,  I  observed  the  water  in  the  Canal  was  unusually  muddy,  and  after 
the  shock  was  over  I  went  to  look,  and  found  the  water  much  distoiM 
by  a  high  swell,  whether  occasioned  by  the  shock  or  not,  I  cannot 
say." 

These  details  are  unusually  complete  and  interesting,  and  are  veiy 
creditable  to  Serjeant  Renn/s  powers  of  observation.  The  unnsoal 
muddinesB  of  the  Canal  cannot  possibly  be  due  to  the  influence  of  tiie 
Earthqiiake,  since  the  direction  in  which  the  shock  travelled  was  agaimti 
not  coincident  with  that  of  the  current  in  the  Canal,  hence  the  distur- 
bance of  the  silt  in  the  bed  could  not  precede  the  shock ;  but  it  is  quite 
possible,  that  the  high  sweU  observed  after  the  shock  had  passed,  msj 
have  been  occasioned  by  it.  The  muddiness  was  probably  caused  by  a 
fall  of  rain  in  the  upper  part  of  the  Canal. 

From  Poojnah  the  shock  travelled  to  Saharunpore,  where  it  was  joflt 
felt,  but  attracted  no  particular  attention.  It  was  next  experieiioed 
at  Kulsea,  another  station  on  the  Doab  Canal,  fourteen  miles  to  tbe 
northward  of  Saharunpore,  where  its  efiects  were  very  perceptibfe. 
The  motion  here,  as  described  to  me  by  Mr.  Sub-Conductor  Pigott» 
was  of  the  same  undulating  character  as  at  Kawulsur,  but  its  dmatioB 
was  certainly  not  more  than  a  minute.  Immediately  on  observio^ 
the  shock,  Mr.  Pigott  ran  to  the  sun-dial,  and  found  it  precisely  noo% 
or  12  o'clock.  My  camp  was  pitched  about  two  miles  north  of  Kulaa^ 
on  the  south  bank  of  the  Nowgong  Row,  (or  Stream,)  but  so  feeUl 
was  the  intensity  of  the  shock,  that  although  I  was  conscious  of  soiBl 
peculiar  motion  at  the  time,  it  never  occurred  to  me  that  it  aroR 
from  an  Earthquake,  and  it  had  passed  from  my  mind,  till  recalled  hf 
Mr.  Figott's  account  of  what  had  been  felt  at  the  same  time  at  KulseL 

By  combining  the  preceding  details,  some  interesting  points  wtf 
be  determined ;  and  first,  as  to  the  rate  of  progression  of  the  unduktiooii 
The  maps  I  have  had  it  in  my  power  to  consult,  were  not  all  so  gooi 
as  I  could  have  wished,  and  the  distances  mentioned  may  possibly  be 
a  little  incorrect,  but  not  ko,  I  believe,  to  any  great  extent.  fVon 
JeUalabad  to  Peshawur,  measuring  in  a  straight  line  across  the  spms 
of  the  Suffied  Koh,  the  distance  is  70  miles.  ¥Vom  Peshawar  to 
Ferozepore,  measuring  similarly  in  a  straight  line,  the  distance  is 
280  miles,  and  from  Ferozxipore  to  Delhi  250,  in  all  600  miles.  11» 
period  of  the  shock  at  JeUalabad  is  not  mentioned,  but  at  Peshawar 
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it  my  be  taken  at  10  a.  m.,  while  at  Delhi  it  was  10  minutes  past  11 
A.  M.,  faenoe  then  530  miles  were  traversed  in  1  hour  and  10  minutes,  or 
Ik  shock  travelled  at  a  rate  of  7.571  miles  per  minute,  or  454.26 
Biles  per  hour.  This,  it  is  to  be  observed,  is  an  average  rate,  and  the 
felodty  at  Jellalabad  and  Peahawur  was  doubtless  much  greater,  but 
a  much  more  multiplied  series  of  intermediate  observations  than  we 
Bov  have,  would  be  necessary  to  enable  us  to  form  even  an  eqpproxi- 
BstiTe  idea  of  the  law  of  decrement  of  rate  of  progress  with  re- 
isrenoe  to  distance  travelled.  From  Delhi  to  Poojnah  is  about  50  miles, 
md  die  times  consumed  in  travelling  from  the  one  place  to  the  other 
WIS  20  minutes,  consequently  the  velocity  of  the  shock  was  150  miles 
per  hour.  Again,  the  distance  from  Poojnah  to  Kulsea  is  very  nearly 
36  miles,  and  the  time  30  minutes,  so  that  the  velocity  had  diminished 
to  72  miles  per  hour,  supposing  the  times  to  have  been  correctly 
obierved,  which,  within  a  small  limit,  was  probably  the  case.  Hence 
ftra  we  have.  Miles, 

late  of  progress  of  shock  from  Peahawur  to  Delhi,  454.26  per  hour. 

from  Delhi  to  Poojnah,   150         ditto. 

from  Poojnah  to  Kulsea,   72        ditto. 

^  We  may  next  attempt  to  form  some  estimate  of  the  breadth  of  the 
ndolations,  of  which  there  appear  to  have  been  several,  although 
so  data  are  fumished,  from  which  we  can  learn  either  their  number  or 
hdividual  extent.  We  must  therefore  content  ourselves  with  estima- 
Ibg  the  total  breadth  of  the  zone  of  disturbance,  as  it  may  be  called, 
Irt  difibent  points. 

'  The  duration  of  the  shock  at  Kawulsur  is  said  to  have  been  5  minutes, 
nd  supposing  the  velocity  to  have  been  there  twice  the  average  between 
I'inhawur  and  Delhi,  or  15.142  miles  per  minute,  the  breadth  of  the 
istazbed  zone  would  be  75.71  miles,  or  in  five  minutes,  a  series  of 
Kncstrial  waves,  whose  united  breadth  was  this  number  of  miles  swept 
psi  Kawulsur.  This  is  a  horizontal  measurement ;  but  of  the  vertical 
keight  of  the  waves,  on  which  their  destructive  influence  chiefly 
lepends,  we  can  form  no  estimate,  yet  it  must  have  been  considerable. 
If  we  may  judge  from  the  ruin  caused. 

At  Poojnah,  the  duration  of  the  shock  was  considered  to  be  three 
■unutes,  the  velocity  2.5  miles  per  minute,  and  therefore  the  breadth 
of  tiie  disturbed  zone  was  here  7  miles.     While  again  at  Kulsea,  where 
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the  duration  was  one  minnte  and  the  velocity  1.44  miles  per  minute,  the 
breadth  was  1.44  miles. 

Whence  we  have,  Miies. 

Breadth  of  zone  of  disturbance  at  Kawulsur,  75.71 
»».  „  „  atPoojnah         7.00 

»  „  „  at  Kulsea,         1.44 

Whatever  may  be  the  effective  cause  of  Earthquakes,  whether  unda- 
latory  motion  communicated  to  internal  masses  of  fluid  matter,  and 
from  thence  communicated  to  the  super-imposed  crust  of  the  earth,  or 
vibrations  propagated  from  foci  of  disturbance  through  the  solid  crust 
itself,  or  a  combination,  as  some  facts  would  intimate  of  both  these 
causes,  there  are  two  modes  in  which  we  may  conceive  these  motions 
to  be  spread  abroad.  F^rst,  they  may  proceed  in  gradually  enlarging 
circles,  (as  when  a  stone  is  thrown  into  water,)  the  focus  of  distuzbanoe 
being  the  common  centre ;  or  they  may  be  propagated  along  a  distinct 
and  defined  track,  (as  when  a  string  or  wire  is  seized  at  one  extremity 
and  motion  communicated  to  the  whole  from  this,)  when  the  focns  of 
disturbance  would  be  at  one  end.  In  the  first  case  we  would  expect 
the  effects  of  the  Earthquake  to  be  felt  at  points  equi-distant  from  the 
centre  at  times  approximating,  but  not  exactly  coincident  both  with  each 
other,  as  the  rate  of  progress  of  the  undulations  would  necessarily  be 
affected  by  the  nature  of  the  rocky  crust  through  which  they  were  pro- 
pagated. In  the  second  case,  we  would  expect,  that  while  the  effects 
of  the  shock  were  more  or  less  severe  within  certain  limits,  beyond 
these  limits  none  would  be  experienced.  AH  the  information  I  hare 
been  able  to  collect  tends  to  shew,  that  the  Earthquake  of  the  19th  F^ 
bruary  1842,  belonged  to  this  latter  class,  and  if  lines  be  drawn  throngli 
Peshawur,  Ferozepore,  &c.  with  parallels  through  Jellalabad,  which  ss 
yet  forms  the  southern  limit  of  the  track,  it  will  be  found  that  the 
breadth  of  the  district  affected  by  the  shock  was  somewhere  about  40 
miles,  and  in  it  are  included  the  mountain  ranges  to  the  south,  east, 
and  west  of  Peshawur,  with  a  considerable  portion  of  what  has  beea 
caUed  the  Salt  range.  This  estimate  has  been  formed  solely  from  the 
fruits  collected  by  myself,  and  it  may  yet  require  to  be  much  modified 
as  our  information  extends.  The  method  of  what  may  be  called  thi 
linear,  in  contradistinction  to  the  circular  propagations  of  Earthqiiaki 
shocks,  appears  to  mc  to  lead  very  distinctly  to  the  conclusion,  that  ifl 
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such  cases,  the  original  seat  of  the  dktorbiiig  forces  must  necessarily  fiedl 
short  of  the  centre  of  the  earth,  and  also  be  unconnected  with  any  such 
eontinuous  fluid  nucleus,  as  many  suppose  to  enst  at  no  Tery  great 
distance  from  the  surface.  When  from  the  action  of  any  disturbing 
canse,  the  equilibrium  of  a  continuous  fluid  mass  was  deranged,  the 
Rsolting  motions  would  be  communicated  in  all  directions  radiating 
from  the  point  of  original  disturbance,  and  if  this  was  near  the  centre  of 
the  earth,  the  movements  ought  to  aflect  its  whole  surface,  so  that 
ihocks  would  be  eiqperienoed  nearly  simultaneously  over  the  whole 
lOfld.  But  however  extensiye  may  be  the  connection  of  certain  Earth- 
qoakes  on  record,  we  have  nothing  approaching  to  any  such  universali- 
ty of  effect  as  this,  and  the  theory  of  local  action  (using  this  expression 
in  a  large  sense)  appears  to  agree  best  with  the  present  state  of  our 
knowledge  relative  to  the  phenomena  of  Earthquakes  and  their  causes. 

On  the  night  of  the  5th  of  March*  1842,  another  very  severe  shock 
vtt  experienced,  which  appears  to  have  been  more  limited  in  its  range 
than  the  preceding,  and  exhibited  essentially  distinct  phenomena.  The 
motion  in  thia  instance,  instead  of  being  like  the  rounded  swell  of  a 
ftud  or  viscid  mass,  was  sharp  and  sudden,  like  the  effect  of  a  concussion, 
than  of  an  undulation,  and  seemed  indeed  to  be  a  much  magnified  *'  jarr," 
noilar  in  kind  to  that  experienced  by  the  hand  when  a  luunmer  held 
by  it,  is  struck  forcibly  on  a  hard  unyielding  body.  One  intelligent 
fiiod,  who  was  in  his  study  when  the  shock  occurred,  described  the 
effiect  to  be,  as  if  he  and  his  chair  had  received  a  sudden  and  severe 
hbw  from  behind,  by  which  they  were  impelled  forward,  while  to  me, 
it  ae^ned  as  if  my  chair  had  been  suddenly  lifted  from  the  ground*  and 
daahed  down  again  with  great  force. 

The  following  interesting  detail  of  the  effects  of  the  shock,  as  experi- 
enced at  Berkeri,  a  station  on  the  Doab  Canal,  about  20  miles  south 
of  Saharunpore,  was  communicated  to  me  by  Serjeant  and  Overseer 
J.  Petrie,  to  whom  I  feel  much  indebted  for  the  trouble  he  has  taken  in 
preparing  it. 

Letter  from  Serjeant  John  Petrie,  dated  Berkeri,  5th  March,  1842. 

SiB, — ^We  had  a  very  smart  shock  of  an  Earthquake  here  at  9  o'clock 
this  evening  ;  so  much  so  indeed,  that  every  thing  in  this  bungalow 
dux>k  and' rattied  again.     I  had  just  laid  down  to  rest  with  a  book 
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in  my  hand  when  it  came  on,  and  I  started  up  and  called  oat  for  assis- 
tance, thinking  the  house  was  coming  down.  Every  one  about  tiie 
place  felt  it,  and  came  running  to  me.  I  found  that  the  south  door 
of  the  inner  room,  which  I  had  bolted  before  I  wait  to  bed,  had  been 
forced  open  by  the  bolt  falling  down.  Indeed  every  thing  in  the  hoiue 
shook,  and  I  was  very  much  afraid  of  its  falling,  after  having  read  the 
accounts  from  our  Army  near  Pe^awur.  At  that  place,  a  number 
of  houses  have  been  destroyed,  and  many  liyes  lost,  from  the  last 
Earthquake. 


Although  this  shock  did  not  last  so  long  as  the  one  of  the  19th 
of  last  month,  in  my  opinion  it  was  much  more  severe  for  tiiie  time. 

The  rate  of  propagation  of  tins  shock  appears  to  have  been  great,  since 
no  perceptible  diiSerence  was  observed  in  the  times  of  its  arrival  at  the 
following  places :  Simlah  and  Mussoorie  in  the  Himalayas,  Deyrah  ia 
the  Deyrah  Dhoon,  Saharunpore,  and  Berkeri.  There  is,  therefore, 
every  reason  to  think,  that  on  this  occasion  the  shock  was  propagated 
after  the  drcular  method,  as  I  have  defined  it  above,  and  the  nature 
of  the  shock  appears  to  indicate,  that  the  seat  of  the  disturbing  fence 
was  either  within  the  rocky  crust  of  the  earth,  or  at  a  very  small  dis« 
tance  indeed  beneath  it.  Such  a  supposition  is  necessary  to  aocount 
for  the  peculiar  "  jarring"  sensation  characteristic  of  this  shock.  Its 
effects  appear  to  have  been  most  severe  at  Dejrrah,  where  a  large  honae 
is  said  have  been  split  from  top  to  bottom,  but  no  particularB  of  tlus  acci- 
dent have  reached  me.  I  am  somewhat  disposed  to  think  that  the  actual 
force  of  disturbance  was  situated  somewhere  in  the  valley  of  Deyrah, 
and  propagated  thence  to  the  hills  on  one  side,  and  to  the  plains  on  the 
other ;  a  more  extensive  collection  of  facts  would  however  be  necessary 
to  give  probability  to  this  impression,  and  these  have  not  in  this 
instance  been  collected.  It  may  be  stated,  however,  that  all  who  had 
experienced  both  shocks  in  this  neighbourhood,  concurred  in  opinion 
that  they  came  in  different  directions,  and  as  the  first  was  from  West  to 
East,  it  is  not  impossible  the  second  may  have  been  from  North  to 
South.  The  southern  door  of  the  iimer  room  of  the  Berkeri  Canal 
bungalow,  which  is  stated  by  Seijeant  Petrie  to  have  been  driven  open 
by  the  shock,  would  on  the  above  supposition  receive  the  first  impulse, 
and  the  effect  produced  upon  it,  tends  in  some  measure,  to  confinn 
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the  new  I  have  taken  of  the  direction  in  which  the  shock  was  propa- 
gated. 

like  occurrenoe  of  Earthquakes  throu^^out  these  provinces,  and 
indeed  throughoat  India  generally,  is  so  firequent,  and  thdr  connection 
vitli  geological  theories  of  such  an  interesting  character,  that  it  is 
highlj  desirable  to  facilitate,  as  much  as  possible,  the  collection  of  mi- 
nute, weO  authenticated,  and  carefully  detailed  facts  relative  to  these 
firious  phenomena.  I  will  therefore  conchide  this  note,  by  pointing 
oat  briefly  those  points  on  which  information  is  peculiarly  desirable, 
ind  the  attention  of  observers  is  earnestly  solicited  to  them. 

1.  ne  Time. — ^The  startling  discrepancies  that  occur  in  regard  to 
time,  in  otherwise  most  satisfectory  accounts  of  Earthquakes,  indicate 
the  great  necessity  for  precaution  in  observing  it,  since  it  is  undoubt- 
edly the  point  on  which  the  most  interesting  conclusion  relative 
to  such  oocurrenoes  must  be  based.  When,  therefore,  the  period 
of  a  shock  is  marked  by  a  watch,  means  ought  to  be  taken,  whenever 
poanble,  to  verify  the  time  shewn  by  this  watch,  by  some  simple 
cdestial  observation,  or  some  data  should  be  given  by  which  the  time 
eonld  be  ascertained  independently  within  very  trifling  limits,  as 
for  example,  by  a  specification  of  the  exact  length  of  the  shadow  of 
a  vertical  object  of  fixed  and  determinate  length,  on  a  horizontal  level. 
It  a  precise  moment,  not  too  near  nocm ;  or  if  near  the  coast  or  at  sea, 
the  first  appearances  and  last  disappearances  of  the  sun's  upper  and 
lower  border,  above  and  below  the  sea  horizon,  etc.*  Without  this 
niiimte  identification  of  time,  it  is  impossible  to  maintain  the  connec- 
tion of  shocks  felt  at  far  distant  places ;  calculations  of  the  rate  of  progress 
of  the  undulations  or  vibrations  can  only  be  approximative,  and  other 
interesting  points  are  rendered  inconclusive. 

2.  ne  Dwraium. — On  this  point  also,  the  most  striking  discre- 
pUMtes  are  to  be  observed,  arising  no  doubt  from  each  observer  making 
his  own  sensation  the  measure  of  duration,  and  estimating  the  latter 
without  reference  to  some  determinate  standard.  When  the  mind  is 
intently  occupied  either  by  feelings  of  alarm  or  intense  interest,  it  is 
wholly  unfitted  for  estimating  duration  correctly,  and  the  watch  ought 
only  to  be  trusted.    The  general  tendency  ia  to  make  the  duration 

*  Sir  J.  Henchell's  Meteorological  Iiutruction,  Prof.  Papers,  Roy.  Engn.  vol.  ii. 
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of  shock  longer  than  it  really  is,  and  in  most  instances,  considerable 
deductions  might  with  safety  be  made  from  recorded  obaervatioiiB  on 
this  point,  to  bring  them  near  the  truth.  The  dunUvm  of  interrels 
between  shocks  should  also  be  carefully  noted. 

3.  Nature  of  the  Shocks, — ^This  is  very  firequently  twofold :  one  kind 
throws  the  crust  of  the  earth  into  a  tremukms  state.  This  was  the 
nature  of  the  shock  of  the  19th  February.  The  second  kind  is  of  the 
nature  of  a  concussion  or  blow,  and  does  not  always  occur.  Sometimes 
both  of  these  are  conjoined  in  one  and  the  same  shock,  and  the  latter 
is  felt  generally  in  the  middle  of  the  former. 

4.  Nature  of  the  motion  an  the  Earth's  surface. — ^Thiee  difBoent 
varieties  of  this  have  been  observed.  First,  a  horizontal  motion  by 
which  bodi^  are,  as  it  were,  pushed  horizontally  forward.  Second,  a 
vertical  motion  by  which  they  are  lifbad  up  and  dashed  down  again.  Hie 
conjunction  of  these  two  kinds  of  moti<m  produces  the  third,  which 
is  of  an  undulatory  character,  partaking  both  of  the  horizontal  and 
vertical  movements.  Iliis  kind  is  the  most  frequent  of  all,  and  produces 
those  sensations  of  nausea,  so  commonly  alluded  to. 

5.  Rents  in  the  ground  and  subsidendes  are  very  common  accompani- 
ments of  Earthquakes,  and  their  appearance  ought  to  be  represented 
on  paper,  and  their  dimensions  carefully  measured.  These  are  oAen 
accompanied  by  hud  noises  of  various  kinds. 

6.  Meteorological  phenomena  are  highly  important,  and  some  corioos 
and  interesting  relations  have  been  observed,  between  these  and  the  oc- 
currences of  Earthquakes.  This  is  especially  true  as  regards  the  state  of 
the  barometer  and  thermometer,  and  the  electric  conditkni  of  ^ 
atmosphere.    Such  points  therefore  merit  peculiar  attention. 

7.  Geological  structure  of  needed  District. — ^When  the  observer  is 
qualified  to  furnish  information  relative  to  fStoA,  his  remarks  will  be  addi- 
tionally important,  as  it  has  been  observed,  that  in  localities  exhibiting 
certain  .geological  features.  Earthquakes  always  occur  with  mndi 
greater  frequency  than  in  others.  Wherever  powerful  and  extensive 
volcanic  action  has  occurred,  where  fisralts  and  fissures  communicatiiig 
with  the  internal  seats  of  disturbing  forces  are  found,  there  Earthquakei 
occar  with  greater  frequency  and  higher  intensity,  and  they  are  fre- 
quently observed  to  pursue  a  direction,  parallel  to  that  of  the  principal 
faults  or  fissures. 
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8.  ne  ^inctim  of  the  Shock, — I  am  not  aware  of  any  inBtnunent 
hamg  jei  beat  actoaUy  employed  for  ascertaining  this  point,  but  the 
ibOowing  simple  apparatus  has  been  proposed  lor  the  purpose  by  Prof. 
Ssbbege,  in  bis  admirable  little  volume  on  the  Economy  of  Manuftetores 
ttd  Machinery ;  and  altfaoii|^  it  must  be  confessed,  that  several  of  the 
'  sdMBMs  he  has  proposed  in  that  work,  remind  us  a  litde  of  the  designs 
of  the  sages  in  Swift's  CoDege  of  Laputa,  this  is  not  one  of  them,  but 
•eeais  adapted  to  its  prqMMed  object. 

"  Aa  earthquake,"  he  remarics  "  is  a  phenomena  of  such  frequent 
ooeoirenoe,  and  so  interesting  both  from  its  fearful  devastations,  as  well 
M  from  its  connexion  with  g^dogical  theories,  that  it  became  import- 
nt  to  possess  an  instrument  which  shall,  if  possible,  indicate  the  direc- 
tion of  a  diock,  as  weU  as  its  inteoAty.  An  obsenration  made  a  few 
jmB  since  at  Odessa,  after  an  Earthquake  which  happened  during  the 
iglit,  suggests  a  simple  instmment  by  which  the  direction  of  the  shock 
My  be  determined. 

"A  glass  vase,  partly  fiHed  with  water  stood  on  the  table  of  a  room 

in  a  bouse  at  Odessa ;  and  from  the  coldness  of  the  gbiss,  the  inner 

put  of  the  vessd  above  the  water  was  coated  with  dew.     Several  very 

poceptible  shoda  of  an  Earthquake  happened  between  three  and  four 

o'dodE  in  tiie  mommg;  and  ^^len  the  observer  got  up,  he  remarked 

that  the  dew  was  brushed  off  at  two  opposite  sides  of  the  glass,  by  a 

;«tve  which  the  Earthquake  had  caused  in  the  water.    Hie  line  joining 

the  two  highest  points  of  this  wave,  was  of  course  that  in  which  the 

«hoek  travelled.    Una  circumstance  whioh  wa&  accidentally  noticed  by 

tt  Bngineer  at  Odessa,*  suggests  the  plan  of  keeping,  in  countries  sub* 

ject  to  Earthquakes,  glass  vesscils  partly  filled  with  treacle  or  some 

anotnoas  fluid,  so  that  when  any  lateral  motion  is  communicated  to 

ttem  from  the  «artfa,  the  adhesion  of  the  liquid  to  Ijie  glass  shall  enable 

tbe  Observer,  after  wme  interval  of  time,  to  determine  the  direction  of 

Ihe  shock. 

"  In  order  to  obtain  some  measure  of  the  vertici^  oscillation  of  the 
cntii,  a  weight  might  be  attached  to  a  spiral  spring,  or  a  pendulum 
*ig^t  be  sustained  in  a  horizontal  positimi,  and  a  diding  mdez  be 
iKMred  by  dtber  of  them,  so  that  the  extreme  deviations  might  be 

*  Menoires  de  rAcademie  des  Sciences  de  Peienburghi  6me  series,  tome  i.  p.  4. 
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indicated  by  it.  This,  however,  would  not  give  even  the  comparative 
measure  exactly,  because  a  difierence  in  the  velocity  of  the  riung  or 
falling  of  the  earth's  surface  would  affect  the  instrument." 

Were  observers  always  to  employ  vesseb  of  the  same  dimensions,  as 
for  instance  hemispherical  cups  of  earthem-ware,  painted  white  interiody, 
having  a  diameter  of  ten  and  a  depth  of  five  inches  fixed  on  a  standard 
a  foot  in  height,  and  filled  for  two  inches  of  their  depth  by  a  fluid  as 
nearly  as  possible  of  the  same  tenacity  as  treacle,  the  observations  made 
at  different  points  would  be  comparable  with  each  other,  and  it  would 
perhaps  be  a  simpler  method  of  estimating  the  intensity  of  the  shock, 
than  either  of  those  proposed  by  Professor  Babbage,  were  a  graduated 
semi-circular  arc  to  be  fitted  inside  the  cup,  and  the  difference  between 
the  highest  and  lowest  points  of  the  wave  caused  by  the  shock,  to  be 
observed  from  it.  This  difference  would  be  in  a  certain  degree  propor- 
tional  to  the  intensity,  being  greater,  as  it  was  greater  and  less  as  it  wai 
less ;  and  although  it  would  after  all  be  but  a  rough  approximation,  stall 
it  would  be  Interesting,  and  worthy  of  lemrak. 

The  discussion  of  aU  local  observations  ought  to  be  undertaken  by 
one  person,  who  by  combining  them  properly,  would  be  able  to  deduce 
general  results  of  the  highest  interest.  It  may  be  long  ere  we  can 
find  any  means  of  protection  against  the  appalling*  and  apparently 
irresistible  effects  of  such  convulsion  as  Earthquakes,  but  if  observation 
confirms  the  idea  of  their  connection  with  a  certain  geolc^cal  struc- 
ture of  country,  we  shall  at  least  be  able  to  point  out  where  danger  is 
to  be  peculiarly  apprehended*  and  by  avoiding  such  localities,  diminish 
the  fearful  records  of  death  and  suffering,  by  which  the  oocuncnoe  of 
Earthquakes  has  hitherto  been  accompanied. 

It  will  afford  the  writer  the  highest  satisliaction  to  he  furnished  with 
detailed  accounts  of  Earthquake  shocks,  in  whatever  part  of  India  they 
may  occur ;  and  in  any  cases  in  which  the  e^pence  of  Postage  may  be  a 
consideration  to  observers,  he  begs  they  will  have  no  hesitation  in  forward- 
ing their  remarks  to  him  '^bearing/'*  The  subject  is  one  of  deep 
interest  and  importance,  and  the  co*operation  of  observers  in  all  parts 

« .CommanicatioDB  on  the  Bubjtot  of  Earthquakef  may  be  addreaed  to  the  aothor  a^ 
Saharunpore,  Upper  India,  or  if  preferred,  he  hai.no  doubt  the  pages  of  thii  JobdmI 
ivill  be  cheerfully  opened  to  them. 

Most  unquestionably.  Any  number  of  copies  of  any  such  paper  will  be  printsd  and 
stitched  as  a  pamphlet  for  (graUs)  distribution,  and  distributed  as  required,  or  seat  to 
•the  author.  •«- 
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of  the  ooontiy  is  earnestly  solicited,  since  it  is  only  by  wide-spread 
oksoratioDs  that  jnstioe  can  be  done  ito  the  subject,  and  such  obser- 
ntians  it  is   quite  impossible  for    any  single  indiyidual  to  collect 
Hbrfutorily. 
Sakampare,  5th  April,  1842. 


N$tiee  of  the  predatory  and  sanguivorous  habits  of  the  Bats  of  the  genus 
Mtfoderma,  with  some  Remarks  on  the  Ihod'Suchmg  propensities  of 
sther  VespertiUonid^.    By  Edwabd  Bltth,  Curator  to  the  Asiatie 

Chancing,  one  evening,  to  observe  a  rather  large  Bat  enter  an  out- 
booae,  from  which  there  was  no  other  egress  than  by  the  door-way, 
I  VIS  fortunate  in  being  able  to  procure  a  light,  and  thus  to  proceed  to 
^  capture  of  the  animal.  Upon  finding  itself  pursued,  it  took  three  or 
km  tmns  round  the  apartment,  when  down  dropped  what  at  the 
BoiBait  I  supposed  to  be  its  young,  and  which  I  deposited  in  my  hand- 
kodiief.  Alter  a  somewhat  tedious  chase,  I  then  secured  the  object  of 
mj  pfOTBuit,  which  proved  to  be  a  fine  pregnant  female  of  Megaderma  lyra, 
I  dm  looked  to  the  other  Bat  which  I  had  picked  up,  and  to  my  consi- 
MUe  surprise,  found  it  to  be  a  small  Vespertilio,  nearly  allied  to  the 
Soropean  F.  pipistreUus,  which  is  exceedingly  abundant  not  only  here, 
Int  apparently  throughout  India,  being  the  same,  also,  to  all  appear- 
mce,  as  a  small  species  which  my  friend  Dr.  Cantor  procured  in  Chu- 
B& :  the  individual  now  referred  to  was  feeble  frrom  loss  of  blood,  which 
it  was  evident  the  Megaderma  had  been  sucking  from  a  large  and  still 
deeding  wound  under  and  behind  the  ear ;  and  the  very  obviously  suc- 
toial  fonn  of  the  mouth  of  the  Vampyre  was  of  itself  sufiicient  to  hint 
the  strong  probability  of  such  being  the  case.  During  the  very  short 
time  that  elapsed  before  I  entered  the  out-house,  it  did  not  appear 
^  the  depredator  had  once  alighted ;  but  I  am  satisfied  that  it  sucked 
t^  ^tal  current  frt)m  its  victim  as  it  flew,  having  probably  seized  it  on 
the  wing,  and  that  it  was  seeking  a  quiet  nook  where  it  might  devour 
the  body  at  leisure.  I  kept  both  animals  wrapped  separately  in  my 
"*&dkerchief  till  the  next  morning,  when  procuring  a  convenient  cage,  I 
^  pot  in  the  Megaderma,  and  after  observing  it  some  time,  I  placed  the 
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other  Bat  with  it.  ,  No  sooner  was  the  latter  perceived,  than  the  other 
fastened  on  it  with  the  ferocity  of  a  Tiger,  again  seiaang  it  bdnnd 
the  ear,  and  made  several  efforts  to  fly  off  with  it»  bat  finding  that 
it  must  needs  stay  within  the  precincts  of  the  cage,  it  soon  hnng  by  ds 
hind-legs  to  one  side  of  its  prison,  and  after  snckiiig  its  viefciBi  tiD 
no  more  blood  was  left,  commenced  devouring  it,  and  soon  left  no- 
thing but  the  head  and  some  portions  of  the  limbs.  The  voidrngs 
observed  very  shortly  afterwards  in  its  cage  resembled  clotted  blood, 
which  will  explain  the  statement  of  Steedman  and  others  concenung 
masees  of  congealed  blood  being  always  observed  near  a  patient  who 
has  been  attacked  by  a  South  American  Vampyre. 

Such,  then,  is  the  mode  of  subsistence  of  the  Megaderms.  Tlie 
sanguivorous  propensities  of  certain  Bats  inhabiting  South  America  have 
long  been  notorious,  but  the  fiact  has  not  heretofore  been  observed  of 
any  in  the  old  world'*' ;  and  the  circumstance  of  one  kind  of  Bat  preying 
upon  another  is  altogether  new,  though  I  think  it  not  improbable  tint 
the  same  will  be  found  to  obtain  (to  a  greater  or  less  extent)  among  tk 
larger  species,  if  not  throughout  the  whole  extensive  allied  genus  d 
Ehmolophus,  (or  the  horse-shoe  Bats,)  which,  like  Megaderma,  are  pecu- 
liar to  the  Eastern  world. 

It  may  appear  strange,  that  with  the  multitudinous  afttestaticoi 
ascribing  blood-sucking  habits  to  certain  Bats  of  South  America,  nato- 
ralists  have  been  found  unwilling  to  credit  the  statement,  as  mat^^n*^  bf 
Mr.  W.  S.  McLeay,  who,  in  a  note  appended  to  the  remark  thati 

*  There  arc,  it  is  true,  certain  vague  statemenU,  but  quite  unworthy  of  cn^i^ 
ascribing  sanguivorous  habits  to  the  Pieropodes,  Thus  De  Vans,  in  his  *  Letteii 
from  the  Mauritius,'  (p.  65),  describes  these  animals  to  **  feed  indiicriiiiiiiately  «i 
fruit,  small  warm-blooded  animals,  and  insects,  as  well  as  to  suck  the  blood  of  mm 
and  catUc."  But  were  this  the  case,  the  fact  would  assuredly  be  well  known  in  Indii, 
where  **  Flying  Foxes,**  as  they  are  termed,  are  so  very  abundant  Of  ooe  bnngtt 
alive  into  France,  it  is  indeed  stated,  that  **  during  the  voyage,  on  one  occasion  trim 
its  food  ran  short,  it  fastened  upon  a  dead  fowl,  and  made  a  meal  of  part  of  it;  n^ 
from  that  time  animal  food  was  occasionally  given  to  it  :'*  but  1  doubt  much  vMn 
this  was  a  natural  appetite  of  the  creature,  from  observation  of  one  exhibited  in  Boc 
land  by  Mr.  Cross,  of  the  Surrey  Zoological  Gardens,  and  pn^td  by  him  in  advertiN- 
ments  and  hand-bills  as  the  wondrous  "  Fismpyre.*'  This  animal  would  eat  nodusgM 
fruit  and  vegetables,  and  constantly  refused  insects,  a  variety  of  which  I  offered  toiL 
It  was  tame,  and  appeared  fond  of  being  noticed.  Hence  I  am  also  inclined  to  doobt 
a  statement  which  1  have  somewhere  mot  with,  to  the  effect  that  the  little  KiodoCe  '^ 
partly  insectivorous,  this  animal  being  known  with  certainty  to  feed  largely  oi  Ac 
fruit  of  the  Bugenue. 
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particiilar  species  of  biitterfiy,  inhabitiiig  Cuba,  is  mudi  preyed  upon  to- 
wards tiie  evening  by  diffierent  species  of  Bats,  adds  "  prindpaUy  the 
PMIostoma  Jamaicenie  [Aretibeiti  Jamake$m»,  Leach].  By  ^  way/' 
RBiazla  tiuB  observer,  "  in  the  2d  edition  of  the  B^gne  Ammal,  the 
tutfaor  says  of  the  Fhiilostomes,  '  Ce  sont  des  animanx  d'Ameriqne, 
qd  ont  lliabitade  de  sneer  k  sang  des  animani ;'  I  can  only  say  that 
this  is  not  only  qoite  nntrue  as  respects  the  Coban  spedes,  but  perfectly 
impossible  [!].  The  Ph.  Jamaiceiue,  foe  instance,  lives  on  fridts  and 
winged  insects,  in  search  of  which  latter  it  will  be  fonnd  in  bed  rooms. 
The  Vampfre  Bat  of  SontJi  America  is  also  a  Phyliostoma  of  Cuvier 
and  Geofiroy ;  but  until  some  person  having  pretension  to  the  name  of 
■BtimliBt  shall  establish  the  fiiet  on  personal  observation,  I  shall  as 
Rsdily  believe  that  it  sncks  the  blood  of  men  as  that  the  Caprimulgw 
socks  the  milk  of  goats/'— TVnis.  ZooU  8oc.,  I,  187. 

This  is  rather  a  sweeping  denunciation  of  the  detailed  assertions  of 
Coodamine,  Steedman,  and  a  host  of  otiiers,  though  there  is  now  every 
reason  to  conclude  that  Mr.  McLeay  is  perfectly  correct,  so  fer  at  least 
as  regards  the  PhyUofiomatu  attackhig  laige  animals ;  and  concerning 
tins  genus,  too,  he  mentions  a  feet  which  is  not  generalfy  known,  stat- 
ing that  its  members  are  partly  frugivorous.  The  same  is,  however, 
•ho  noticed  by  Mr.  Swainson,  who  informs  us,  (Chua,  Quadrupedf,  p.. 
M.)  that  "  several  of  the  Brazilian  Bats  are  likewise  frugivorous,  and 
to  such  a  degree,  that  we  remember  never  having  been  able  to  secure  a 
lipe  fig  firom  a  garden  we  possessed  at  Pemambuco,  and  where  many  of 
tbese  trees  grew :  nets,  indeed,  were  spread  over  them,  but  the  cunning 
animals  seemed  to  have  t^e  instinct  of  mice ;  they  crept  under  the 
BmaUest  opening,  and  completely  baffled  our  endeavours  to  stop  their 
phmderings."  But  this  author  also  notices  the  aanguivnous  habits  of 
at  least  some  South  American  species,  mentioning  that>  *'  Our  hcMrses 
and  males,  after  having  arrived  at  the  end  of  a  day's  journey,  and  been 
tamed  out  to  graze,  would  be  brought  in  by  the  guides  in  the  morning 
with  their  shoulders  covered  with  blood." 

To  be  brief,  in  all  instances  wherein  the  habits  of  the  Philiaatomaia 
^ve  been  directly  observed,  the  result  has  corresponded  with  the  above 
statements.  Mr.  Waterton,  for  example,  tells  us,  in  his  celebrated 
'  Wanderings,'  "  As  there  was  a  free  entrance  and  exit  to  the  Vampgre 
in  the  loft  where  I  slept,  I  had  many  a  fine  opportunity  of  paying  atten- 
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tion  to  this  nocturnal  surgeon.  He  does  not  always  live  on  blood. 
When  the  moon  shone  bright,  and  the  fruit  of  the  banana  was  ripe,  I 
could  see  him  approach  and  eat  it.  He  would  also  bring  into  the  loft, 
from  the  forest,  a  green  round  fruit,  something  like  the  wild  guava, 
and  about  the  size  of  a  nutmeg.  There  was  something,  also,  in  the 
blossom  of  the  suwarr^  nut  tree,  which  was  grateful  to  him ;  for  on 
coming  up  a  creek,  on  a  moonlight  night,  I  saw  several  Vampyres  flnt- 
teriilg  round  the  top  of  the  suwarr^  trees,  and  every  now  and  then  the 
blossoms,  which  they  had  broken  off,  fell  into  the  water.  They  certain- 
ly did  not  drop  off  naturally,  for  on  examining  several  of  them,  they 
appeared  quite  fr^esh  and  blooming.  So  I  concluded  the  Vampyres 
picked  them  from  the  tree,  either  to  get  at  the  incipient  fruit,  or  to 
catch  the  insects  which  ofteti  take  up  their  abode  in  flowers. 

"  There  are,"  according  to  Mr.  Waterton,  "  two  species  of  Vampyie 
in  Ghiiana,  a  laiger  and  a  smaller.  The  larger  sucks  men  and  other 
[mammiferous]  animals ;  while  the  smaller  seems  to  confine  itself  chiefly 
to  birds.  I  learned  from  a  gentleman,  high  up  the  river  Demarara, 
that  he  was  completely  unsuccessful  witii  his  fowls,  on  account  of  the 
small  Vampyre.  He  shewed  me  some  that  had  been  sucked  the 
night  before,  and  they  were  scarcely  able  to  walk."  He  then  proceeds 
to  give  a  humorous  account  of  his  companion,  a  North  Briton,  who 
had  been  bitten  by  one  of  these  creatures,  and  lay  muttering  impre- 
cations on  the  whole  race  of  them.  "As  soon  as  there  was  light 
enough,"  writes  Mr.  Waterton,  "  I  went  to  his  hammock,  and  saw 
it  much  stfdned  with  blood.  '  There,'  said  he,  thrusting  his  foot  out 
of  the  hammock,  '  see  how  these  infernal  imps  have  been  drawing  my 
life's  blood.'  On  examining  his  foot, .  I  found  that  the  Vampyre  had 
tapped  his  great  toe  :  there  was  a  wound  somewhat  less  than  that  made 
by  a  leech ;  the  blood  was  still  oozing  from  it.  I  conjectured  he 
might  have  lost  from  10  to  12  oz.  of  blood. 

"  I  had  often  wished,"  continues  this  observer,  **  to  have  been  once 
stung  by  the  Vamp3rre,  in  order  that  I  might  have  it  in  my  power  to 
say  it  had  really  happened  to  me.  There  can  be  no  pain  in  the  opera- 
tion, for  the  patient  is  always  asleep  when  the  Vampyre  is  sucking 
him,  and  as  for  the  loss  of  a  few  ounces  of  blood,  that  would  be  a 
trifle  in  the  long  run.  Many  a  night  have  I  slept  with  my  foot  out 
of  the  hammock,  to  tempt  this  winged  surgeon,  expecting  that  he 
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vould  be  there ;  but  it  was  all  in  vain ;  die  Vampyre  never  sucked  me, 
and  I  could  nerer  account  for  his  not  doing  so,  for  we  were  inhabitants 
of  the  aame  bft  for  months  together." — (pp.  174 — 9). 

The  very  obvious  inference  is,  that  the  large  Phyllo9tamata,  which 
Mr.  Waterton,  in  common  with  Steedman  and  the  mass  of  other 
Banators  of  the  doings  of  the  Vampyre,  have  accused  of  this  blood-suck- 
ing propensity,  are  totally  innocent  of  the  charge,  as  regards  at 
ksst  their  attacking  human  beings  or  other  large  animals ;  but  that 
there  does  exist  a  true  Vampyre,  capable  of  inflicting  wounds  such  as 
described,  which  most  assuredly  the  formidable  canines  of  the  PkUlos- 
tmaia  are  quite  unfitted  for,  is  equally  evident  from  the  above  cited  testi- 
wooj  alone.  According  to  Condamine,  "The  Bats,  which  suck  the 
lilood  of  horses,  mules,  and  even  men,  when  they  do  not  secure  them- 
idres  from  them  by  sleeping  under  a  tent,  are  a  nuisance,  common  to 
noit  of  the  hot  countries  of  America,  and  some  of  them  are  of  a 
nonstroiis  bigness  [?]:  at  Borja,  and  in  divers  other  places,  they  have 
entirely  destroyed  the  great  cattle,  which  the  Missionaries  had  introduc- 
ed, and  which  had  begun  to  multiply  in  those  parts."  In  corroboration 
of  tliis  account,  an  accomplished  modem  traveller,  Mr.  Schomburgh,  has 
aaaored  me,  that  at  Wicki,  on  the  river  Berbice,  no  fowls  could  be 
iept  on  account  of  the  ravages  of  these  creatures,  which  attacked  their 
combs,  causing  these  to  appear  white  from  loss  of  blood.  Goats  resist- 
ed them  best,  but  even  hogs  were  attacked  by  them. 

In  the  report  of  the  Committee  of  the  French  Academy,  upon  the 
lesoltB  of  M.  Aldde  d'Orbigny's  late  expedition,  published  in  the  '  Nou- 
TeQes  Annales  du  Museum,'  III,  90,  we  are  informed,  that  "  Dans  I'ordre 
des  Caniassiers,  M.  d'Orbigny  a  surtout  ^tudi6  les  Vampyres,  dont  il 
apnconfirmer  les  habitudes  de  sucer  le  sang  des  animaux,  et  m^e 
de  lliomme,  et  cela  sur  ces  gens  et  sur  les  mulcts  de  sa  caravanne. 
L'avidit^  de  ces  animaux  pour  le  sang  est  telle,  que  les  natnrels  sont 
obligte  pour  y  soustraire  de  passer  la  nuit  dans  des  moustiquaires,  et  de 
renfermer  soigneusement  leurs  poules  et  autre  animaux  domestiques.  Le 
Vampyre  choisit,  en  general,  la  nuque,  le  cou,  ou  le  dos  de  la  victime, 
afin  qu'elle  puisse  plus  difficilement  s'en  d'ebarasser ;  auqu'elle  frit 
eepandant  en  se  roulant  sur  le  dos." 

Tlras  far  we  have  still  no  satisfeu^tory  information  as  to  what  is  the  real 
depredator,  for  not  only  is  there  strong  presumptive  evidence  that  this 
cannot  be  the  Phillastoma,  as  currently  supposed,  but  the  real  habits  of 
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Uiis  group,  8o  leur  as  positively  obeeired,  would  appear  to  be  solely  frugi- 
vorouB  and  insectivorous.  To  Mr.  Charles  Darwin  we  owe  the 
solution  of  this  mystery.  "  The  Vampp^*,  writes  tiiis  accomj^iahed  na- 
tiindiBt,  "  is  often  the  cause  of  much  trouble,  by  biting  the  horses  on  the 
withers.  The  injury  is  generally  not  so  much  owing  to  tiie  loss  d 
blood  as  to  the  inflammation  which  the  pressure  of  the  saddle  afterwardi 
produces.  The  whole  droumstance  has  latefty  been  doubted  in  England, 
and  I  was  therefore  fortunate  in  being  iweseat  when  one  was  caught  on 
a  horse's  back.  We  were  bivouacking  late  one  evemng  near  Coquimbo, 
in  Chili,  when  my  servant,  noticing  tbait  one  of  the  horses  was  vei| 
restive,  went  to  see  what  was  the  malifeer,  and  fiancying  he  could  distm- 
giiish  something,  suddenly  put  his  hand  on  liie  beast's  withers,  and 
secured  the  Vampyve.  In  the  morning  the  spot,  where  the  bite  badbeeo 
inflicted,  was  easily  distinguished  from  beiog  slightly  swollen  and  bloody. 
The  third  day  afterwards  we  rode  the  horse  without  any  ill  effect. 

"  Before  the  introduction  of  the  domesticated  quadnq^eds,"  continaes 
Mr.  Darwin,  "the  Van^p3rre  Bat  probably  preyed  on  the  Chiuiaoo,  <ir 
Vicugna,  for  these,  together  with  the  Puma,  and  Man,  were  the 
only  terrestrial  mammalia  of  large  size,  which  formefly  inhabited  tbe 
northern  parts  of  Chili.  Tins  species  must  be  unknown,  or  very  rue,  ia 
Central  Chili,  since  Mi^ina,  who  lived  in  that  part,  says  that  no  blood- 
sucking  species  is  found  in  that  province**' 

The  specimen  here  refeired  to,  is  now  deposited  in  the  MuaeuiB  cf  flie 
Zoological  Bodety,  and  is  reforiible  to  the  genus  Deamoiits  of  Frinee 
Maximilian  of  Saxe  Nieud,  or  Edoatoma  of  d'Oibigny,  differing  very 
vndely  in  its  dental  characters  from  PhiUostoma,  or  indeed  any  other 
animal  previously  known.  Its  entire  structure  is  expressly  modified  for 
the  Vwmipfre*8  mode  of  subsistence.  It  has  only  two  upper  indsara, 
corresponding  to  the  ordinary  middle  pair  of  the  FrimaJtee  generaHy, 
and  which,  ordinarily  larger  than  the  others,  here  attain  liieir  maxi- 
mum of  development  to  the  exclusion  of  the  latter:  they  are  large,  and 
of  singular  form,  approximated,  and  occupy  the  whole  space  between 
the  canines,  are  longitudinally  bent  abruptly  invimid  near  the  median 
line,  and  prolonged  and  acutely  pointed  at  the  tip  of  the  bend,  beiog 
received  into  a  cavity  or  sheath  behind  the  lower  indsors  when  the 
mouth  is  closed,  the  under-jaw  consequently  projecting  beyond  the  up- 
per :  together  with  analogousl  ancet-shaped  canines,  which  are  thinly 
compressed  laterally ;  they  form  an  admirable  instrument  for  blood-let- 
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ting,  inflicting  a  triple  puncture  like  that  of  a  leech :  the  lawer  ca- 
ma  are  small  and  not  compressed,  and  there  are  four  bilobate  inferior 
indaon,  the  medial  separated  hy  a  wide  interval.  Instead  of  the  sharp- 
ly taberculated  molars  of  the  Phyllostomes,  and  of  that  division  in  parti- 
cdtr  styled  Vampyrus  by  systematists,  there  are  even  no  true  molars 
idoterer,  intimating  that  the  accustomed  food  requires  no  mastication ; 
but  there  are  two  false  molars  immediately  behind  the  canine  in  the  up- 
per-jsw,  snd  three  antagonizing  with  them  in  the  lower,  that  present 
odj  keenly  cutting  edges,  adapted  for  severing  in  the  manner  of  a  pair 
of  idssois.  Nor  is  this  all: — as  in  caruivorous  animals,  wherein  the  food 
iiinore  readily  assimilated,  the  intestines  are  consequently  less  prolong- 
ed than  in  Tegetable-feeders,  so  in  the  present  most  remarkable  genus, 
tine  blood — ^warm  from  the  living  veins,  and  even  quickened  by 
the  vital  principle, — constitutes  the  aliment,  the  intestines  (as  I  have 
been  informed)  proceed  almost  straight  to  the  anus.  In  short,  we  have 
kre  an  animal  duly  organized  for  the  mode  of  life  so  often  described, 
liuch  the  Phillostomata  are  not ;  and  there  can  scarcely  be  a  doubt 
^  Domerous  species  of  Dennodus  exist  in  tropical  America,  being 
everywhere  the  veritable  Vampyres  which  attack  man  and  other 
ikge  animals,  as  a  general  rule  during  their  sleep,  and  inflicting 
VDunds  so  gently  with  their  keenly  pointed  and  knoet-like  instru- 
|iKDtB  of  incision,  that  no  sense  of  pain  follows  to  awake  their  victim. 
|Nerertheless,  admitting  the  great  probability  of  this,  there  still  re- 
pin  some  matters  for  Airther  explanation,  to  which  my  discovery 
of  die  predatory  habits  of  the  Megaderma  seems  to  afford  a  key. 

Among  the  South  American  VespertUiimidie  having  teeth  of  the 
vdinary  conformation.  Professor  Bell  descri))es  the  tongue  of  the 
Pinllottomata  to  have  "  a  number  of  wart-like  elevations,  so  arranged 
••  to  form  a  complete  circular  suctorial  disc,  when  they  are  brought 
into  contact  at  their  sides,  which  is  done  by  means  of  a  set  of  muscular 
ihres,  having  a  tendon  attached  to  each  of  these  warts."*  Now, 
tv  what  purpose  can  this  be  ?  For  drawing  forth  the  juices  of  fruits  ? 
I  suspect  not :  and  Spix,  it  may  be  remarked,  expresdy  designates  his 
Gio9$ophaga  aa^lencmidata,  jiwldch,  however,  presents  another  modi- 
fication of  the  tongue,  this  being  slender  and  elongate,  and  furnished 
vith  bair-like  papillsB,)  Sanguisuga  crudeiisnma,  a  very  cruel  blood- 
"Kker;  an  expression  which  would  seem  to  imply  habits  analogous 

•  Dr.  Todd'i  Cycl.  Anat.  and  PAf».,  Art.  Cheiroptera. 
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to  those  of  the  Megaderms;  for  these  bite  away  at  their  victim  in  savage 
earnest,  while  drawing  the  life-blood  from  its  veins.  In  short,  there  are 
two  classes  of  blood-sncking  Bats,— one  gentle  and  inaidioaa,  whick 
attack  any  large  animal  during  its  sleep,  are  expressly  organized  for 
this  purpose,  and  doubtless  derive  their  whole  sustenance  in  this  way,— 
and  another  openly  rapacious,  which  ferociously  attack  Qt  may  be  pre- 
sumed) any  small  warm-blooded  creature  that  they  can  master,  and 
more  especially,  it  is  probable,  prey  on  the  smaller  and  weaker  memberB 
of  their  own  tribe,  first  drawing  their  blood,  and  then  devouring  them, 
as  instanced  by  the  oriental  Megaderms ;  and  to  this  latter  class,  I  ima- 
gine, many  of  the  large  lesf'^osed  Bats  of  South  America  appertain 
(though  tdso  known  to  feed  both  aa  fruit  and  insects),  and  probaldy 
also  at  least  the  larger  Rkmolophi,* 

With  regard  to  the  Megaderma  lyra,  I  am  of  opinion  (founded 
on  further  observation  of  the  captive  animal),  that  it  is  in  no  degree 
whatever  frugivorous,  and  the  structure  of  its  mouth  would  imply 
that  it  is  no  insect-hunter;  neither  do  I  think  it  evinces  any  dis- 
position to  attack  smaU  birds,  either  at  roost  or  moving:  but  1 
am  led  to  infer  that  the  smaller  Vespertilionida  constitute  its  main, 
if  not  sole,  subsistence,  and  suspect  that  these  are  seized  while  on  the 
wing,  and  carried  off  to  be  devoured  at  leisure  in  some  qmet  recess, 
the  preyer  meanwhile  sucking  the  vital  fluid  from  the  neck  of  its 
victba.  There  is  more  energy  about  it  than  I  have  observed  in  aoj 
other  kmd  of  Bat,  at  least  during  the  day :  go  when  you  will,  it  u 
always  lively  and  on  tiie  alert ;  and  the  expression  of  its  physiognom} 
is  far  from  dull,  having  comparatively  large  eyes  for  a  Bat,  whidi  an 

R 

bright  and  prominent.  The  species  does  not  appear  to  be  rare  about 
Calcutta. 

I  may  furHier  remark,  that  the  inguinal  teats  are  well  developed  in 
this  genus,  as  in  the  Rkinolophi  ;  equally  so,  indeed,  with  the  pectoral 
teats,  insomuch  that  no  one  who  examined  them  could  suppose  thai 
they  are  mere  sebaceous  glands,  as  suggested  by  Prof.  Bell  in  the 
case  of  the  Rkinolophi.  This  fact  is  not  uninteresting  with  idatjon 
to  the  described  position  of  the  teats  in  the  genus  Cheiromgs. 

*  The  tongue  of  the  Megadenni  presents  nothing  remarkable  in  its  oonfonnatioi ; 
but  the  lips  are,  in  this  instance,  expressly  modified  for  suction,  .which  is  nottheciM 
in  PkyliotUma,  It  is  not  unlikely  that  the  West  Indian  genus  Marmoap$,  of  Lesch« 
is  another  raptorial  fonn.         
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Proceedings  of  the  Asiatic  Society, 

(Friday  Evuting,  4tfc  March,  184C.) 

Tlie  Hon'ble  the  Prosident  in  the  Cfasir. 
The  foUofriog  Books  were  presented  : — 

Books  received  for  ike  Meeting,  omtke^tk  March,  1842. 

Tlw  Calcatta  Christian  Obserrer,  new  series,  vol.  3d,  No.  27,  March,  1842,    . .     P 
TU  Oriental  Christian  Spectator,  2d  series,  vol.  2d,'No.  12th,  Dec.  1841,  and 

YoL  3rd,  No.  1st,  January  1842,  P 

Yarrell's  Uiatory  of  British  Birds,  part  27,  London,  October,  1841, P 

The  Aonals  and  Magasine  of  Natural  History,  vol.  7th,  No.  47,  and  vol.  8th, 

No.  49,  September  and  October,  1 84 1 ,  London,  P 

London,   Kdinbnrgh,  and  Dublin    Philosopical    Magazine  and   Journal   of 

Science,  3rd  series,  vol.  19th,  Nos.  12.3-124,  September,  and  October,  1841, 

iiOnoon,       ■••■         •■••         ■••«         •■••         ••••         ••■•         ••*•         ••••     Jt 

Memoir  of  the  Royal  Astronomical  Society  of  London,.  1840,  vol.  1  Itb,        ....       1 

Joanal  des  Savants,  Jnin  h  Juillet,  1841,  Paris,  3 

Proceedings  of  the  Geological  Society  of  London,  vol.  3rd,  part  2nd,  No.  76, 

iOaJ ,  •••■  ••«■  .as.  ••«•  .•••  ••••  •■..  ■■..         M 

Sjkes's  Notes  on  the  Religious,  Moral,  and  Political  State  of  India,  London, 

^Oil,  ••«.  ■•..  •*••  ....  ■■..  ....  ...a  •...  I 

Sfkea's  Fishes  of  the  Dukhun,  1 

The  Calcutta  Literary  Gleaner,  vol.  ist.  No.  1 •     P 

HcCosh's  Medical  Advice  to  the  Indian  Stranger,  London,  1841, 1 

Three  Volumes  of  Dewan  and  Masnevi,  by  Hakeem  Rookeen-  Uddeen  of  Kashaud, 

|]B|ood  preservation,  perfect,  MSS.   complete  and  well  written,  were  offered  for 

I  ale.    Referred  to  the  Committee  of  Papers.  ' 

:    The  following  letter  from  Mr.  Csoma  Db  Koros  was  read.    The  accoant  referred 

1,11^  accompanied  it : — 

To  H.  ToRRKNs,  Esq. 

Secretary  to  the  Asiatic  Societif  qf  Bengal^  ^c. 

Sis,— Since  I  am  about  to  leave  Calcutta,  for  a  certain  period,  to  make  a  tour  in 
Ceotral  Asia,  if  possible,  I  beg  you  will  receive  and  keep  this  memorandum,  after  you 
tee  commnnicsOed  it  with  the  Asiatic  Society. 

I  respectfully  acknowledge,  that  I  have  received  many  benefits  from  the  Asiatic 
Society,  althoagh  I  have  declined  always  to  accept  the  allowance  of  fifty  rupees,  which 
Ihey  generously  granted  me  in  1829,  1831,  and  1841;  since  the  Government's  allow- 
•ace  io  me,  during  several  years,  was  sufficient  for  my  support 

I  intend  to  return  again  to  Calcutta,  and  to  acquaint  the  Society  with  the  results  of 

i By  travels.    But,  in  case  of  my  death  on  my  intended  journey;  since  I  sincerely 

*iah  the  prosperity,  and  pray  for  the  long  continuance  of  this  noble  establishment,  1 

|heg  to  leave  my  Government  Securities,  as  also  the  Books  and  other  things  now  taken 

vith  me,  at  the  disposal  of  the  Asiatic  Society,  delivering  herewith  to  you  my  last 
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tccount  of  the  31st  of  January  1&12,  with  the  GovemmeDt  Agent,  who  it  my  attoniey ; 
and  with  whom  the  Prominory  Nottt  are  kept,  and  who  will  favour  me,  once  a  yeir, 
with  the  interest  on  those  papers. 

Since  I  purposely  decline  every  correspondence  with  those  in  Europe,  I  beg  you 
will  kindly  excuse  me,  if  any  letter  or  packet  should  be  sent  to  me,  do  with  it  as  3Foa 

think  best. 

I  remain  with  much  respect. 
Sir. 
Your  most  obedient  Servant, 
CalcuUat  9<A  February,  1842.  A.  Csoma  Db  Koaos. 

The  Secretary  was  requested  to  reply  to  Mr.  Csoma.  ezpresaing  the  Societj's 
willingness  to  accept  the  Trutteetkip  of  his  funds  for  his  benefit,  its  earnest  desire  to 
forward  his  views  in  India  in  every  possible  way,  and  to  render  him  any  assistance ; 
as  well  as  its  willingness  to  receive  any  further  directions  as  to  his  funds ;  and  its 
best  wishes  for  his  welfare  and  safe  return  from  his  enterprising  expedition  isto 
Bootan  and  Tartary.  It  was  also  determined,  that  a  copy  of  Mr.  CaoMA's  letter 
should  be  tnosmitted  to  the  Government  Agent. 

The  following  letter  from  Professor  Wilsom  was  also  read  :^- 

Bast  India  House,  3U/A  October,  ISIL 

Mr  DEAR  Sir,— In  a  short  letter  I  sent  you  by  Mr.  Coles,  I  informed  you,  that  the 

copies  of  the  Travels  of  Messn.  Moorcroft  and  Trebeck,  which  had  been  diitriboted 

here,  were  distributed  in  the  name  of  the  Society,  and  that  any  Societies  not  included  in 

the  list  to  which  the  Asiatic  Society  might  wish  to  extend  the  presentation  copies,  migkt 

probably  be  supplied  with  them  from  those  I  had  retained.  They  cannot  be  many.  TIm 

book  is  not  of  much  interest  to  Oriental  scholars,  and  there  are  not  many  individuals  or 

Societies  in  communication  with  the  Asiatic  Society  engaged  in  other  than  Orieatal 

literary  inquiries.    The  chief  purpose  of  my  addressing  you  at  present,  however,  iito 

ascertain  the  possibility  of  procuring  subscriptions  through  the  Society  for  a  woit  I 

have  just  published.     Ariana  Antiqua,  an  account  of  the  Coins  and  Antiquittetof 

Afghanistan  ;  it  is  a  description  in  fact  of  Mr.  Masson's  Collections,  and  of  some  otheit 

at  the  India  House.    It  is  a  goodly  quarto  volume  of  some  400  pages,  and  is  intsoded 

to  be  a  resume  of  all  that  has  been  written  on  the  Bactrian  Topes  and  Coins.    The 

text  is  illustrated  by  engravings  of  sundry  Antiquities,  of  all  the  Topes  opened  by  Mr. 

Masson,  and  of  many  hundred  Coins  from  those  of  Euthydemus  to  those  of  the  fat 

Mahommedan  invaders  of  India.  The  expence  of  the  book  has  been  libemlly  deftaycd 

by  the  Court  of  Directors,  who  take  part  of  the  edition,  out  of  which  they  wOl 

send  a  few  copies  to  Bengal,  from  whence  the  Society  will  no  doubt  be  supplied.  Tht 

remaining  portion,  300  copies,  the  Court  has  presented  to  Mr.  Masson's  mother,  sod  it 

is  for  her  benefit  that  the  subscription  is  proposed.  The  price  in  England  is  2  GuinesS' 

allowing  for  expences,  ftc.  the  Indian  subscription  rate  should  be  I  imagine  7b  Rspeei. 

If  yon  can  procure  any  name  from  amongst  thoso  interested  in  Mr.  Maswm  and  Ui 

pursuits,  and  will  send  them  to  me  with  information  how  the  subscription  is  to  be  res* 

lised,  (or  perhaps  it  would  be  advisable  to  deposit  the  amount  with  some  ugency  boasei) 

I  will  take  care  that  all  such  copies  as  may  be  procurable  shall  be  forwarded.   Mr. 
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Ltmm  (MiMon)  bu  tome  of  the  copiat  tubicribad  for  here,  and  expecU  •omt  from 
Bonbay,  lo  th«t  there  will  not  be  many  left  ior  Bengal. 

Yours  very  truly, 

H.  H.  Wilson. 


ARIANA  ANTIQUA, 
Just  pMiskid  hf  Prqfe$ior  Wilsox. 

An  account  of  the  Coina  and  Antiquities  of  Afghanistan,  being  a  description  of  Mr. 
MasMm'a  GoUections,  and  othen  at  the  India  House/ in  one  vol.  quarto,  pages  about 
40O.  The  text  illustrated  by  engravings  of  sundry  Antiquities  from  all  tbe  Topes 
speaed  by  Mr.  Manon,  and  of  many  hundred  Coins,  from  those  of  Bothydemus  to  the 
finft  Malunmedan  invaders  of  India. 

A  few  copies  can  be  yet  subscribed  for  in  India,  and  the  Secretary  of  the  Asiatic 
Society  will  be  glad  to  register  names,  with  references  for  payment  in  India  or  £ng- 
Ind.    Indian  Subscription  rate  about  25  Rupees. 

It  was  determined,  thjit  the  work  should  be  advertised  in  the  Joumsl.  and  the 
Society  ahonld  there  state  its  readiness  to  become  Agents  for  these  who  might 
Mie  to  subecribe  for  it. 

A  second  letter  from  Profeaoor  Wilson  of  let  November  1841,  referring  to  the 
iaeomplete  numbers  of  volumes  of  the  Mahabarat  waa  read,  and  referred  to  the 
libmian  and  Accountant  to  report  upon. 

The  Annual  Statement  of  the  accounts  of  the  Society's  Booksellers,  Messrs. 
W.  H.  Allen  and  Co.  was  alao  read,  and  with  its  enclosures  referred  to  the 
Lihniian  and  Accountant. 

Read  a  note  from  J.  W.  Robbhts,  Esq.  forwarding  a  highly  interesting  account 
of  the  eruption  of  the  Volcano  of  Kilanca,  (Sandwich  Islands,)  published  in  the 
Boston  Baptist  Missionary  Magazine  for  August  1841. 

Read  a  letter  from  Lieut.  Ticsbll,  Kolehan,  to  the  Curator,  advising  the 
dispatch  of  the  skixis  of  a  Gaur  and  a  Sanmer,  prepared  for  the  purpose  of  setting  up 
ia  tbe  Muaenm.  A  paper  of  measurement  of  the  Gaur  accompanied  this  letter, 
which  will  appear  in  the  Journal 

The  recovery  of  Capt.  HBRBBar's  valuable  Catalogue  of  the  Himalayan  Geologi- 
cal Specimens,  collected  during  his  survey,  was  announced  to  the  Society.  These 
nlaable  BfSS.  which  had  been  the  objects  of  most  anxious  search  on  tbe  part 
of  the  Secretary  and  the  Acting  Curator,  Mr.  Piddikton,  and  of  which  almost  all 
kope  had  been  abandoned,  we^  fortunately  traced,  through  the  assistance  of 
Mr.  WiLaiN,  late  Mining  Assistant  in  Kemaon,  to  that  district,  where  they  were 
found  to  be  in  the  hands  of  J.  H.  Battxsi,  Esq.  C.  S.  Assistant  Commissioner, 
Kemaon,  from  whom  a  letter  was  read,  stating,  that  they  would  be  shortly  sent  down 
Bpon  hia  retnm  from  a  tour  of  duty  in  the  district. 

Read  a  letter  of  the  f4th  February  last,  from  Major  Tnos.  Wilkinson,  Resident 
of  Nsgpoie,  announcing  the  dispatch  from  Nagpore  of  a  facsimile  of  an  Inscription, 


274  Asiatic  Society.  [No.  123. 

from  a  largs  ttone  found  at  tbo  Tillage  of  Aurung  in  Cbctt»esgiirb,  about  fOC  iDil«« 
east  of  Nagpoor,  to  wbicb  place,  however,  tbe  stone  bad  been  brougbt  bj  him. 

Tbe  Inscription  bas  since  been  read ;  it  is  witbout  date,  but  Boodbist,  and  of 
about  A.  D.  850.    Tbe  following  is  an  abstract  of  it : — 

Abstract, 


"  There  was  a  R^a  named  Surya  Ohote,  who  on  the  sndden  death  of  bis  infant : 
being  overwhelmed  with  grief,  and  conscious  of  the  instabilitj  of  the  wordly  pursuita^ 
caused  a  magnificent  building  to  be  erected  for  the  refuge  of  Jfooiie«t,  (Ascetics).  Alkn 
a  long  series  of  years,  he  bad  another  son,  who  was  afterwards  publicly  known  by  the 
celebrated  name  of  Udaytma. 

"  Udayana  had  four  sons,  among  whom  Bkabadeva  was  the  youngest.  His  eon  «■■ 
RwMktthari,  who  was  the  last  R^a  of  that  line.  He  repaired  the  palace  of  the 
Mocne€S^  which  had  once  been  erected  by  his  great-grandfather,  and  injured  by  tine. 
Further,  he  caused  many  gardens,  tanks,  wells,  and  many  charity  houses  to  bo  mada 
throughout" 

Read  a  letter  of  Mr.  Stepano  Morricand,  Adminiatrateur  du  Muse<  Acad^asi- 
que  i  Geneve,  addressed  to  the  lata  Mr.  BeNaoN,  C.  S.  proposing  to  exchanga 
specimens  of  Shells  with  him.  Thia  letter  was  transmitted  to  the  Society  by  0r. 
WisB,  B.  M,  S. ;  but  it  waa  thought  right  that  it  should  be  referred  in  the  int 
instance  to  Mr.  Benson's  executors. 

La  Commission  de  la  Bibliotbym  de  la  Ville  de  Berne,  acknowledged  the  receipt 
of  the  18th  volume  of  the  Society's  Transactions  through  their  President,  M.  Chas. 
TiaRLEDra. 

Bead  a  letter  from  G.  A.  Busbbt,  Esq.  Secretary  to  Government,  General  De- 
partment, transmitting  copy  of  a  letter  from  tbe  Military  Board,  with  copy  of  one 
from  Capt.  Tremkniiebre,  and  a  box  containing  specimens  of  Magnetic  Ina 
Ore,  Sulphuret  of  Antimony,  and  of  Mergui  Coal. 

Read  a  letter  from  Lieut.  H.  K.  Savers,  S.  P.  H.  M.  Slst  Regt.  offering  for  the 
Journal  of  tbe  Society,  Recollections  of  h  Visit  to  Madura,  the  capital  of  the  BoIIon 
Country,  Western  Africa. 

/or  tbe  Contributions  and  Presentations,  thanks  were  accorded. 
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Notice  of  ike  Mammuh  of  7i5e/,  wik  Deocr^^tums  and  Plates  of  some 
new  Species,    By  B.  H.  Hodgsov,  Ebq.,  Bengal  ChfU  Service, 

Very  little  is  known  accurately  of  the  Zoology  of  Tib^t.  Having 
lately  reoeived  some  valuable  materials  for  its  illustration  from  Digur- 
diee  and  Lassa,  I  purpose,  with  the  aid  of  these  specimens,  and  of  infor- 
mation procured  orally  and  from  books,  to  give  a  cux«ory  notice  of  the 

subject. 

CARNIVORA. 

Felioa. 

1.  Genua  Felis,  F.  Unda.  Exactly  answers  Buffon's  description,  and 
ii  evidently  the  representative  in  high  latitudes  of  the  tropical  Leopards. 
Equal  in  size  to  a  Leopard  of  the  largest  dimensions,  and  distinguished 
aot  only  by  its  long  full  pelage  and  very  thick  tail,  thicker  even  than  in 
Macrooelis,  but  also  by  its  massive  structure  and  for  the  comparative 
absence  of  compression  in  the  talons,  wherein  there  b  a  vague  approach 
to  Cynailurus.  Length  from  snout  to  vent  about  four  feet,  and  the  tail 
tbout  2^  to  2^^  feet.  Never  met  with  on  this  side  the  snows,  and  is  said  to 
be  a  cowardly  unenterprising  animal  compared  with  the  next  species."*" 

2.  Fefis  Macrocelis.  Found  on  both  sides  of  the  snow  in  lofty  Cisal- 
pine sites  as  well  as  in  Tibet ;  osculant  in  habitat,  and  in  structure  be- 

*  Tliere  is  a  fine  stuffed  specimen  of  Fetit  tmcta  in  the  British  Museum,  procured,  I 
Wliere,  in  the  North  of  Persia,  from  wliich  locality,  CoL  Hamilton  Smith  also  saw  a 
ikin  of  thb  species,  which  he  has  represented  in  Griffith's  Animal  Kingdom,  II,  469. 
I  sm  not  certain  that  the  F.  irbis,  or  long-haired  Altaic  Panther,  of  Humboldt  and 
Buenberg  is  distinct  from  the  Ounce,  but  have  no  description  of  the  Jrbis  to  refer 
to.^CuT,  As,  Sac. 

No.  124.  New  Series,  No.  40.  2  o     . 
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tween  the  typical  pards  of  the  south  and  of  the  north ;  agrees  with  the 
last  in  its  massive  form,  long  full  fur  and  thick  tail,  which  last,  however, 
is  proportionally  longer  and  hardly  so  thick.  Macrocelis  is  further  dis- 
tinguished remarkably  by  the  unusual  length,  slendemess,  and  inaulatioii 
of  the  canines.  In  these  hills,  Europeans  frequently  confound  it  with  the 
Leopards,  thereby  increasing  the  difficulty  of  deciding  how  many  true 
pards  there  be,  though  its  dull  hue,  and  the  more  chain-like  linear  form 
of  its  marks  ought  at  once  to  prevent  such  mistakes.  In  size  too  it  iE 
considerably  less  than  the  true  Leopard ;  but  its  body  has  a  length  fron 
snout  to  vent  of  about  3^  feet,  and  the  tail  is  nearly  3  feet  more.  I  have 
several  skins  procured  in  the  Kach^  of  Nepal,  in  Sikim,  and  from 
Digurchee  in  Hbet.  The  animal  is  most  fierce  and  destructive  among 
the  flocks.* 

3.  Felis  Lynchus,  L3rnchus  Europceus  vel  Vulgaris.  Answers  exactly 
to  the  common  type.  Is  never  seen  in  India  any  where  on  this  side  d 
the  Hemdchal,  but  is  common  in  Tibet.  Possess  two  skins  from  Lassa, 
one  of  which  exhibits  dimensions  in  excess  of  those  usually  ascribed  to 
the  species  by  authors.     Snout  to  rump  38  inches,  tail  9j-  inches .f 

4.  FeHs  Nepalensis,  necnon  Bengalensis.  Possess  one  skin  broogbt 
from  beyond  the  snow,  where  however  the  species  is  rarer  much  thaa 
in  the  Cisalpine  forests. 

5.  Felis  Domesticus.  The  house  Cat  is'oommon  in  Tibet.  My  ool]eo> 
tion  exhibits  from  Lassa  three  skins,  two  black,  and  the  third  £awn  and 
white  one,  with  9  to  10  caudal  rings  on  the  paler  ground. 

6.  Felis  Nigripectus,  Mihi,  new4  Size  and  general  proportioDS  of 
Catus,  structure  tjrpical.  Fur  very  rich  and  soft,  consisting  mostly 
of  the  inner  woolly  piles,  the  loi^per  and  hairy  ones  being  scanter; 
average  length  of  the  latter  1-|^  inch,  with  some  few  hairs  as  much 
as  2|- ;  average  length  of  the  former  or  inner  fleece,  1  j^  inch*  Grenenl 
hue  rufescent  pale  cat-grey,  like  Ghaus,  but  paler  and  fJEuling  into  rufei- 
cent  hoafy  without  any  black  tipt  piles  below  and  on  the  limbs :  pads 

*  That  this  fine  species,  originally  discovered  in  Sumatra,  should  also  inhabit  Tibeii 
is  a  remarkable  circumstance. — Cur.  An.  Soc. 

t  There  are  four  distinct  species  of  European  Lynxes ;  and  the  dimensioas  above 
given  would  seem  to  refer  this  one  to  F.  cervaria :  but  I  will  prepare  a  monograpfc 
of  the  group. — Ibid. 

X  Clearly  the  F.  manul  of  Pallas,  a  description  of  which  may  be  found  in  Shaw's 
Zoology,  I,  362,  and  which  Mr.  Hodgson  has  thus  the  merit  of  further  establishisf^ 
inasmuch  as  it  has  been  regarded  as  a  doubtful  species. — Ibid. 
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posteally  deep  rusty :  whole  chest  and  front  of  neck  and  part  of  belly 
coofluently  sooty  black,  terminating  forward  near  the  ears  homwise 
or  crescentwise :  on  the  crown  of  the  head  several  series  of  black  dots 
disposed  more  or  less  linearly  and  lengthwise.  On  the  checks  from 
eyes  to  articulation  of  jaws  two  sub-parallel  zigzag  lines  of  jet  black, 
ire  to  seven  straighter  lines  and  less  deep  in  hue  laid  transveraly  across 
tfae  lower  back,  and  blending  gradually  with  the  caudal  rings,  which 
ire,  including  the  small  black  tip  of  the  tail,  about  nine  in  number. 
These  rings  of  the  tail  are  narrow,  with  large  intervals  diminishing 
towards  its  tip,  as  the  interstices  of  the  dorsal  bars  do  towards  the  tail's 
bise.  The  caudal  rings  are  perfect  all  round,  save  the  two  basal  ones 
tiiat  are  deficient  below,  whilst  the  two  apical  ones,  on  the  contrary,  are 
nther  wider  below  and  nearly  or  quite  connected  there ;  rings  and  tip  of 
the  taQ  black  outside  the  arms  and  thighs  two  or  three  transverse 
Uack  bars  more  or  less  freckled  with  the  grey  hairs  of  the  body.  Ears 
outside  grey  like  the  back,  but  paler :  Ears  small  and  much  rounded : 
tail  medial,  thick  and  cylindric  :  mystaceal  and  other  bristles,  some 
blsck,  mostly  rufescent  hoary :  outer  fur  or  longer  piles  quadrannulate 
from  the  base  with  hoary,  blackish,  pale  rufous  and  black ;  but  on  the 
bwer  surfooe  of  the  animal  these  piles  are  biannulate  only  with  dusky 
at  base,  and  the  rest  rufescent  hoary,  except  on  the  large  pectoral  dark 
Baik,  throughout  which  the  shorter  piles  are  wholly  dark,  and  the 
b^  the  same,  save  at  their  mere  bases :  Inner  fur,  above  or  generally, 
>iaty  black  towards  the  roots;  pale  rusty  towards  the  tips.  Sexes 
slike,  female  less  in  size :  Leng^  from  snout  to  vent  22  to  24  inches, 
mean  height  11  to  12,  length  of  tail  10  to  11. 

Remark. — ^Possess  three  specimens,  the  youngest  shewing  the  marks 
nost  clearly,  which  in  the  others  are  grizzled  with  hoary ;  in  one  speci- 
men the  tail  appears  thin,  and  shews  the  rings  very  glaringly,  owing  to 
tfae  outer  or  longer  piles  being  wanting.  Found  in  the  wild  state  ge- 
nerally throughout  Tibet,  where  all  cat  skins,  tame  and  wild,  are  much 
prized  for  lining  dresses,  and  the  animals  for  food  by  the  Chinese  locat- 
ed there.* 

*  tliere  is  a  Felu  iwonspicua.  Gray,  suspected  to  be  from  Nipal,  and  described  in 
Hag.  Nat,  Ui$t.,  N.  S.,  1,  577.  "  Griule-grey,  black  and  white,  slightly  varied 
with  bnnmish  streaks  and  waves ;  beneath  white.  Back  of  ean,  large  spots  and 
tnw-bands  on  the  throat,  belly,  and  outside  of  the  legs,  black.  Two  obscure  streaks 
oa  the  cheeks,  yellowish,  tail  elongates  cylindrical,  griuled,  soles  grizzled." 


i 
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Canidh. 

7.  GenuB  Canis.  Tame  dogs  abound,  and  are  much  prized  by  tlie 
men  for  guarding  the  flocks  and  herds  and  houses,  and  by  the  women  foi 
petting.  For  the  former  purpose  the  Tibetan  mastifr  is  used,  of  which 
there  are  several  varieties,  black,  black  and  tan,  or  red  with  more  a 
less  of  white.  Some  have  the  fifth  toe  behind.  The  breed  at  Lassa 
and  Digurchee  are  the  largest  and  best.  They  are  good  tempered,  but 
dull  and  heavy,  except  on  their  night  watch,  and  are  utterly  usdess  for 
sporting.  Nor  are  any  other  breeds  cultivated  for  sporting.  The  la- 
dies dogs  are  Poodles  and  Terriers,  many  of  which  are  pretty,  and  have 
long  soft  hair.  The  latter  flourish  in  Nepal ;  the  former  cannot  en- 
dure our  heat.  The  Chinese  at  Lassa  and  Digurchee  fatten  the  Poodles 
for  the  table. 

8.  Genus  Cu6n,  C.  Primsevus.  The  wild  dogs  of  the  Gis-Hima- 
la3ran  regions  are  found  also  in  Tibet,  but  rarely.  I  have  four  skins  from 
Lassa,  but  they  are  all  of  very  young  animals.  The  breed  of  Tibet 
is  large,  and  of  a  pale  wolf-like  colour. 

9.  Genus  Vulpes,  V.  Montanus.  Yet  commoner  in  Tibet  than  on 
this  side  of  the  snows.  I  have  8  or  9  skins  from  Lassa,  which  offerno 
subject  for  remark. 

10.  Vulpes  Ferrilatus,  Mihi,  new  iron-grey  sided  Fox.  Structoze 
typical :  size  less  than  that  of  Montanus,  but  much  lai*ger  than  the 
ordinary  Indian  type.  Possessed  of  the  white  tafl-tip  of  the  former,^  bat 
not  of  its  long  and  silky  pelage.  Fur  very  dose,  thick,  porrect  al- 
most, harsher  and  shorter  than  in  Montanus,  very  similar  to  that  of 
Indicus  vel  Bengalenais.  Liner  fleece  the  more  abundant,  woolly 
and  wavy  as  usual,  and  about  one  inch  long;  outer  piles  straight, 
elastic,  and  from  1^  to  \\  inch  in  length  :  Brush  full,  of  average  length, 
with  a  pelage  reaching  to  2^  inches  long.  Colour,  above  and  on  the  limbs 
bright  rusty,  laterally,  and  the  tail  iron-grey ;  below  and  tip  of  the 
tail,  albescent-rufDus :  the  lateral  and  inferior  hues  divided  on  the 
flanks  by  a  rufous  line  and  on  the  neck  by  a  blackish  one :  Ears  outside 
ooncolorous  with  the  upper  surfjace  of  the  animal  or  rusty :  a  vagne 
transverse  black  bar  across  the  upper  suifEu^e  of  the  tail  near  its  bsie: 
mystaceal  and  other  bristles  long,  strong,  and  black.  Sexes  aEke :  fe- 
males smaller.  Snout  to  rump  26  inches  :  Tail  with  the  hair,  12  to  13 
inches.     Inner  fur  unringed,  and  of  the  leading  proximate  external  hue: 
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oater  fiur  quadrannulate  alternately  with  hoary  and  black ;  but  on  the 
ruddy  black  of  the  animal  biannulate  only,  with  bbdash  at  the  base  and 
rusty  at  the  tip. 

Rauark, — Possess  four  skins  brought  from  Lassa ;  animal  common  in 
Eastern  and  Central  Tibet,  where  also  Montanus  is  yet  more  frequent. 
Ftff  prized  by  the 


MUSTELIDiE. 

VlVXEBINH. 

11.  Subgenus  Viverra.     V.  Melanurus. 

12.  V.  Givettoides.  Possess  skins  of  both  these  species,  brought  from 
tk  Himalayan  districts,  but  on  this  side  the  central  crests  or  spine  of 
tbe  BDowy  region. 

13.  Genus  Paradoxurus,  P.  Nipalensis.  I  have  one  skin  obtained  at 
Kootee,  but  this  and  the  last  two  belong  properly  to  the  Zoology  of  Ni- 
pel  and  India,  not  of  Tibet. 

14.  P.  Laniger.  One  skin  from  Tlngree.  Its  purely  woolly  curled 
and  thick  fur  indicates  its  northern  locale  on  the  verge  of  the  habitat  of 
tbe  genus. 

SUBOBKUS  MUSTBLA. 

15.  M.  Canigula,  Mihi,  new.  Hoary-necked  red  Weasel ;  structure 
tjpical  80  far  as  appears.  Fur  or  pelage  thick,  short,  moderately  appli- 
ed, Boftly  elastic,  with  an  inner  or  woolly  addition,  and  a  somewhat 
longer  and  laxer  display  on  the  tail,  which  is  rather  more  than  half  the 
kngtii  of  the  animal,  slightly  tapered  and  ends  in  the  usual  pointed 
prolongation  of  the  terminal  hair;  colour,  throughout  dimamon  red, 
without  black  tip  to  the  tail,  but  the  chafiron  and  entire  head  and 
neck  bdow  hoary.  Mystaceal  bristles  small,  rigid,  and  of  brown  ted 
koe;  average  length  of  the  longer  piles  |g  inch  on  the  body,  and  on  the 
tail  one  inch  :  average  length  of  the  shorter  woolly  piles  ^  inch :  colour 
of  the  latter  somewhat  embrowned  and  dusky  towards  the  base;  but 
towards  the  tips,  with  the  entire  length  of  the  longer  piles,  pure  cin- 
namon-red, like  the  general  external  hue  of  the  animal.  Snout  to  rump 
15^  mches  :  head  2},  tail  only  7^  ;  tail  and  hair  9|. 

Remark, — Common  in  Tibet :  rarer  in  the  Himalayan  region  :*  pos- 

*  M.  Canigula  is  a  new  addition  to  the  Mammalogy  of  Nepal ;  and  Sorox  Ncmo- 
ncola  it  another,  since  my  Catalogue  was  printed. 
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sess  three  gpecimens,  the  largest,  above  described,  from  Lassa.  The  young 
have  the  hoary  colour  much  less  developed,  and  the  red  hue  duller.  My 
specimens  want  the  hind  molars,  so  that  I  cannot  positively  assert  whe- 
ther the  species  belong  to  the  subgenus  Mustela,  or  to  that  of  Martes, 
but  I  feel  pretty  sure  to  the  foriper.* 

16.  M.  Erminea.  Common  in  Tibet,  where  the  skins  enter  largely  into 
the  peltry  trade  with  China.  Possess  one  specimen  in  the  winter  robe 
of  the  species,  which  is  found  also  in  the  Himalaya,  I  hear. 

1 7.  M.  Auriventer,  vel  Kathiai  Found  on  the  Tibetan  as  well  as  Indian 
slopes  from  the  spine  of  the  snowy  region.  Possess  a  skin  from  Tlngree. 

18.  M.  Sub-Hemachalanus.  Since  this  species  was  first  describedL 
(Jovmal,  July,  1837,)  I  have  obtained  several  specimens  from  Tibet,  as 
well  as  from  the  Himalayan  districts,  cis  et  trans  nwem.  The  IsigCBt 
specimen  is  15|^  inches  from  snout  to  rump,  head  2^,  tail  only  6. 
Tail  and  hair  7^.  Planta  1}.  The  smallest  is  lOf  inches  long,  and  the 
tail  4  more,  or  5  with  the  hair.  The  former  is  of  a  bright  bay  or 
brown  red  with  labial  edge  ;  whole  chin  and  spot  on  middle  of  front  neck, 
hoary.  Bridge  of  nose  and  last  third  of  tail,  brown  black.  Tbe 
latter  is  of  a  deeper  and  duUer  hue  or  smoky  brown,  with  the  lower 
jaw  and  lips  albescent;  and  the  nose  and  end  of  tail  blackish  as 
before.f 

Remark, — ^AU  the  above  Musteline  animals  are  much  prized  in  Tibet 
for  their  skins,  which  the  Chinese  located  there  cure,  and  in  Nepal, 
for  their  ability  in  killing  vermin,  though  Auriventer  be  the  species 
most  commonly  so  used.  None  are  ever  found  in  Nipal,  south  of  the 
Kachar,  or  northern  region.  The  belly  is  never  white  in  any  of  the 
species,  but  deep  aureous  in  Auriventer  and  invariably  so ;  concolaroiis 
with  the  back  in  the  rest.  The  pale  hue  under  the  head  and  neck 
extends  with  age.  The  hi  is  rather  longer  in  Canigula,  and  the  tail 
proportionally  longer. 

*  In  typical  Uarlet  there  is  an  addiUonal  fabe  molar  on  each  side  bf  both  jam  to 
what  is  ever  found  on  dituielOt  though  the  dental  formula  of  the  latter  exists  in  a 
large  Neilgheiry  Marten,  which  Mr.  Walter  Elliot  shewed  to  me  at  Madras,  and  of 
which  the  Zoological  Society  possess  a  speirimen  marked  306  a,  in  Mr.  Waterhome'f 
printed  Catalogue  of  the  Society's  Museum.— Oir.  As.  Soc. 

t  The  Darjeeling  Mustela  described  in  my  Report  for  January  (antet  p.  S^) 
would  seem  to  be  referrible  to  this  species,  and  I  now  think  that  the  white  mottling  ^ 
the  shoulders  was  merely  the  commencement  of  a  general  charge  to  white,  as  in  tke 
Ermine.  ^/6i(^. 
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19.  Mostela  Calotis.  The  only  spedmen  I  hare,  is  from  the  interior 
of  Tibet.    It  has  been  recently  described  elsewhere.* 

SuBesNus  Mabtbs. 

20  Martes  Flarigola.  One  specimen  lately  came  to  me  firom  the  Tibetan 
ibpes  of  the  Hemichal,  but  the  spedes  is  probably  confined  to  the 
juit&  Himalayan  districts ;  for  its  natural  habitat  ia  the  central  re^on 
of  Nepal,  where  it  represents  the  true  Mustelse  of  the  northern. 

21.  Martea  (?)  Toufoeus,  new,  Mihi.  Tonfee  of  the  peltry  trade  of  the 
Chinese  and  Tibetans,  who  prize  the  skin  very  highly,  next  indeed  to  the 
able.  Have  several  fine  sldns  from  Lassa  and  Siling,  but  as  they 
want  the  teeth  and  talons  and  tail,  I  can  but  conjecture  from  informa- 
tion and  the  specimens  as  they  are,  that  the  animal  is  a  Marten.  Thus 
judging,  I  should  say,  the  Toufee  has  much  of  the  size  and  proportions 
of  the  last  or  Flavigula ;  but  its  pelage  is  much  richer  and  softer.  In 
•ofbess  it  equals  the  Vulpes  Montanus,  and  is  much  fuller  of  fur  or 
tiiicker ;  the  longer  piles  being  yery  glossy.  Probable  length  from  snout 
to  Tent  20  to  22  inches,  mean  height  7.  Length  of  head  about  4^ ;  of 
uncle  or  free  helix  Ij-.  Average  length  of  the  outer  or  hairy  piles 
1}  inch,  of  the  inner  and  woolly  1  j-  inch.  General  colour  smoky 
Ivown,  darker  along  the  spine  and  on  the  limbs,  but  without  marks, 
>od  paled  to  sordid  yellowish  hoary  on  the  neck  and  head  :  head  palest 
ooeptthe  mystaceal  region  and  chin,  which  are  embrowned :  moustache 
moderate  and  dark  brown.  There  are  no  rings  on  the  outer  or  inner 
pies,  which  have  both  the  general  smoky  brown  hue  of  the  exterior, 
only  paler  at  the  roots. 


*  The  M.  Sebirica  of  Pallas,  described  in  Shaw's  <  Zoology,'  1, 431,  is  another  spe- 
des which  may  perhaps  turn  up  in  Tibet. — I  may  also  here  notice  a  species  which 
I  believe  to  be  now  fint  distinguished  from  Jf.  puioruis  viz.  the  Russian  Pole-cat  of 
the  English  furriers,  which  is  quite  a  distinct  species  from  that  of  Gennany  and  Bri- 
tain. I  had  an  opportunity  of  comparing  many  very  large  bundles  of  skins  of  both 
lainub  at  one  of  the  Hudson's  Bay  Company's  half-yearly  exhibitions,  those  of 
geoaine  ptUorius,  having  been  imported  from  Germany,  and  being  quite  undistin- 
gniihsble  from  the  animal  of  Britain.  The  Russian  species  is  considerably  smaller, 
*oi  exceeding  the  Stoat  or  Ermine  in  size,  with  tail  (vertebra)  measuring  4i  inches  or 
with  its  hair  64  inches.  Pelage  neariy  similar  to  that  of  the  British  Pitch  or '  Pole-cat,' 
^t  apparently  becoming  nearly  white  in  winter  -.  and  all  the  multitude  of  skins  I  saw 
M  the  pale  ground-tent  much  whiter,  and  more  predominating,  than  in  the  very 
■omerous  examples  of  M.  puiorius  examined  on  the  same  occasion.  This  Russian 
«P«cies  may  be  styled  M.  putorinus,"^Cur.  As,  Soc. 
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22.  Genus  Lutra,  L.  Amobninnea.  This  and  another  small  species 
of  Otter  are  found  in  Tibet,  but  rarely,  and  the  vast  demand  canaed  by 
the  Tibetan  and  Chinese  ^emcy  for  furs  is  supplied  from  Sylhet  and 
Dacca  chiefly,  and  in  a  less  degree  by  these  mountains,  in  the  artide 

of  Otter  skins. 

URSINiE. 
Obkus  Ubsus. 

23.  Ursus  Isabellinus.  Fragments  of  a  skin  from  the  further  and 
Tibetan  sloftes  of  the  HemlU;hal,  none  from  the  plain  of  Tibet,  where 
there  are  said  to  be  no  Bears.  The  species  never  wanders  south  of  the 
Kachar  on  this  side  the  snows,  and  is  represented  in  the  central  region 
of  Nipal  by  Tibetanus,  (a  species  unknown  not  only  to  Hbet,  but  to  the 
Kachar  of  Nipal,)  and  in  the  southern  by  Labiatus. 

Anaptothbrbs. 

24.  Genus  Sus,  S.  Scophra,  tame.  Pigs  of  the  common  Indian  and 
also  of  one  or  two  Chinese  breeds  are  commonly  kept  and  eaten  in 
Tibet,  except  by  the  religionists.    No  wild  ones  exist  there.* 

Rwminantea  Bavina, 
Gbnus  fios. 

25.  Subgenus  Bison,  B.  Poephagus.  Found  in  the  wild  as  well  as 
tame  state  in  Tibet,  where  the  tame  ones  abound,  and  are  put  to  all  uses. 
In  Nepal  they  will  not  live  south  of  the  Kachar.f 

26.  Sub-genus  Bos. — ^Bovines  other  than  the  Yak  or  last  named, 
are  rare  in  the  tame  state,  and  unknown  in  the  wild.  There  are, 
however,  three  tame  breeds  of  Cows,  chiefly  kept  by  the  rich  for 
their  milk,  whilst  the  poor  Yak  is  the  beast  of  burden,  of  agricultund 
labour,  and  of  the  beef  market. 

CAPRIDiE. 
Gbnus  Pantholops. 

27.  Pantholops  Hodgsonii.  Common  all  over  the  open  plains  of  Cen- 
tral and  Eastern  Tibet :  never  passes  nor  nears  the  HemAchal. 

*  In  the  country  of  the  Usbegs,  Wild  Hogs  would  appear  to  be  very  numerous.  "  De- 
scending the  eastern  side  of  the  Junas  Durah,*'  writes  Lieut.  Wood,  "our  march  wu 
rendered  less  fatiguing  by  following  hog- tracks  in  the  snow ;  so  numerous  are  ihtaf 
animals,  that  they  had  trodden  down  the  snow  as  if  a  large  flock  of  sheep  had  b«ci 
driven  over  it"  Journey  to  the  Source  qf  Oxut.—  Cur.  As.  Soe. 

t  Wild  Yaks  exist  on  the  mountains  towards  Yarkund ;  but  their  colour  and  sixe^  ss 
well  as  general  habits,  remain  to  be  described.— /&itf. 
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Gbnus  Gapka,  Wild. 

28.  Capra  Ibex.*  Found  on  the  Tibetan  slopes  of  tlie  Himalaya, 
md  in  the  other  high  mountainB  of  Tibet,  north  of  Lassa  and  Digurcbee, 
tt  well  as  towards  the  frontier  of  China.    Have  no  spedmen  thenoe. 

29.  Genus  Capra,  tame.  The  shawl  goats,  of  which  there  are  tfiree 
noes,  diminishing  in  size  from  the  common  or  standard  one,  abound  all 
onr  Tibet,  almost  to  the  exclusion  of  other  species.  The  finest  breed 
ifl  that  of  NUree  or  Eastern  Tibet,  near  the  snowy  region  :  but  the  wool 
is  good  all  along  the  Hemftchal  on  both  slopes,  and  some  years  ago  the 
mimster  of  Nepal  established  at  Katmandoo  a  colony  of  Cashmirees  to 
make  shawls.    Why  not  we  in  Kumaoon,  or  West  of  it  ? 

Obnus  Ovis,  Wild. 

30.  31,  32.  Three  species,  Ammon,  Ammonoides  and  Nahdor.  All 
•re  asid  to  be  found  in  the  mountains  of  the  interior  of  Tibet,  as  well  as 
OQ  the  Tibetan  slopes  of  the  Hem&chal,  where,  however,  the  Nah5or  spe- 
cies is  the  most  common ;  but  I  have  lately  received  a  fine  pair  of  horns, 
vitfa  the  frontlet  attached,  of  Ammonoides  vel  Ammon,  fit  sic  decrehan 
fiKritJ  from  the  same  region ;  viz.  the  Mustang  district.  Ammon  the 
oonster,  with  the  monstrous  horns,  is,  I  believe,  distinct  and  most 
ttmmon  in,  if  not  limited  to,  the  Tartar  regions  confining  with  Tibet 
on  its  North.  Mr.  Blyth's  Ovis  Burrhel  is  no  other  than  my  NahSor, 
Ifr.  B.'s  specimen  of  which  was  dyed  brown  by  a  preservative  lotion 
diat  was  applied  by  the  kiUer  and  curer  of  it,  lieut.  Smith,  15th  N.  I. !  If 

*  C.  Sakeeih  Nobis.  Distinct  from  the  Alpine  Ibex,  and  still  more  so  from  that 
if  Siberia. — Ibid. 

t  There  is  a  Rowland  for  Mr.  Blyth's  Oliver,  given  however  in  aU  coartesie.  The 
heil  Nataralitt  must  be  pardoned  a  smile  when  the  Master  of  a  Library  and  Museum, 
toofMinding  the  essentiab  with  the  accessories  of  species,  edits  a  new  being  as  unskil- 
My  as  his  unprovided  ally  of  the  field  department. 

Mite  bif  Mr.  H^^— Mr.  Hodgson  will,  I  trust,  consent  to  suppress  his  smile,  and 
^n  farther  extend  his  courtesie  to  me,  when  I  inform  him,  that  I  was  originally  in- 
diced  to  distinguish  Oms  Bwrrkel  from  O.  Nakoar,  in  consequence  of  the  decided 
differenee  in  the  sectional  form  and  general  aspect  of  the  horns  of  these  two  species. 
I  happened  to  be  employing  an  artist  to  draw  the  specimen  of  O.  Burrhel  in  the 
Zsdogical  Society's  Museum,  when  chanciog  to  take  up  a  frontlet  of  O.  Nahoor  that 
«ai  lying  beside  me,  and  holding  it  to  the  stuffed  Burrhel's  head,  I  saw  at  a  glance 
ttat  they  were  distinct  species,  and  I  subsequently  (as  mentioned  in  my  paper  on 
^  species  of  wild  Sheep)  met  with  another  specimen  of  a  Eurrhel*s  horn,  wherein  the 
ipscific  character  was  equally  well  marked. 

The  ears  of  O.  Burrkei  are  also  conspicuously  shorter  than  in  O.  NoMoor;  and  the 
^  •ppcan  to  be  redaced  to  a  mere  rudiment :  it  has  been  thought,  indeed,  that  the 

2p 
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33.  Genus  Ovis,  tame.  Vast  flocks  of  the  graceful  and  TaloaUe 
Hoonia  are  reared  all  over  Tibet,  for  food,  clotfiing  and  carriage,  and 
exclusively  almost  of  any  other  breed.  They  flourish  also  in  the  Kaefaai 
of  Nepal,  though  not  south  of  it,  and  even  in  the  Kachar  their  wod 
degenerates.  To  procure  the  Hoonia  from  north-eastern  I^bet,  oogfat 
to  be  an  object  of  zealous  endeavour  on  the  part  of  the  Agricultoral 
Society,  which  should  likewise  obtain  the  Kachar  breed  of  the  same  ani- 
mal, the  former  for  export  to  Europe,  (for  it  would  not  live  in  IndiaJ 
the  latter  for  attempts  at  crossing  with  the  common  long^tailed  breed  d 
Gangetic  India.  The  Groats  and  Sheep  of  the  HemAchal  and  Tibet  have 
the  finest  fleeces  in  the  world :  the  Ooats  and  Sheep  of  the  plains  d 
India,  almost  the  worat.*  Should  the  rulers  of  the  latter  region  not  essay 
to  make  their  apathetic  subjects  profit  by  the  circumstance  ? 

CERVIDiE. 
Obnus  Cbrvtjs. 

34.  Sub-genus  Ffefeudo  Gervus,  C.  WaUicfaii.  Tlus  species  is  alleged 
to  tenant  the  plains  of  Tibet  in  hUly  and  woody  situations,  as  wdl  as  die 
Tibetan  slopes  from  the  spine  of  the  Hemftchal.    But  I  have  no  fbrtiier 

tail  of  the  Zoological  Society's  tpecimen  had  been  lost,  but  on  minnte  examinatisa  I 
arrived  at  the  conclusion,  that  the  whole  skin  of  this  part  was  present,  though  longiti- 
dinally  divided,  and  what  confirmed  me  in  this  belief  was,  the  circumstance  of  the  pak 
space  that  should  be  covered  by  the  tail  being  exactly  of  corresponding  dimeniioBi 
to  the  size  of  what  1  judge  to  be  the  whole  of  this  appendage;  of  course,  I  allodi 
to  the  appearance  as  if  etoUated,  which  contrasU  in  this  respect  with  the  coloar  4 
the  surrounding  parts. 

Of  the  veritable  Nahoor,  I  have  seen  some  considerable  number  of  horns,  (thotj 
are  four  frontlets  of  ntiales  in  the  Asiatic  Society's  Museum.)  but  never  any  that  t 
could  mistake  for  those  of  the  BurrheL— Comparative  figures  of  them  are  given, 
with  those  of  other  species  described  by  me,  in  the  Annak  and  MagoMmt  qf  H 
History,  for  September^  1841 ;  where,  however,  the  names  are  unfortunately  transj 
ed,  the  appellation  Nahoor  being  affixed  to  the  Buirhel,  and  tice  tersi. 

With  respect  to  O,  Ammonoidet,  Hodgson,  should  it  really  prove  different  ftom 
Amman,  it  will  be  remembered  that  I  had  dedicated  this  animal  to  Mr.  Hodgson  hi 
self,  terming  it  Hodgsonu,  some  time  before  the  publication  of  the  name  AwunoiM 
80,  likewise,  Gapt  Hutton's  designation  Cycloevros,  applied  to  the  wild  Sheep  of 
Hindu  Koosh  ranges,  and  which,  by  the  way,  is  equally  ^plicable  to  the  CorsicaB 
Mutimon,  must  yield  to  my  prior  name  of  Vyfnti, 

Mr.  Hodgson,  in  his  trans-moeon  researches,  should  strive  to  procure  some 
mation  respecting  my  superlatively  magnificent  OvU  PdU,   to   which  evea 
"monster  Ammon"  yields  precedence  for  grandeur,  as  it  assuredly  does  for  elegance 
beauty.    The  only  locality  at  present  known  for  this  fine  species  is  the  Steppa 
Pamir.—  £.  B. 

*  The  Agricultural  Society  or  any  other  body  may  command  my  willing  ttniaf 
in  aid  of  any  exertions  to  improve  the  fleeces  of  our  Indian  or  BngHsh  Sheep. 
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apffimfan  iiieDce.  That  from  which  the  origiDal  de«criptioii  of  Hv<i- 
incke  wu  taken,  was  obtained  alive  from  Muktinath  in  the  Himalayan 
region  ofTibet,  and  conaiderahly  beyond  the  boundary  of  Nepal.  Ilian 
naxh  a  habitat  nothing  can  be  more  diametrically  opposite  to  the  Saul 
forest  of  the  Morang,  whence  our  Gervus  Affinia  was  procured ;  and  I 
tiberefore  atill  believe  in  the  disdnctneaa  of  the  two  species,  the  more 
particularly  as  I  conceive  that  the  small  disparity  of  age  between  the 
qyedmens  compared  ia  inadequate,  even  with  the  aid  of  other  admitted 
differential  accessories,  to  account  for  the  vast  and  palpable  differences 
exhibited  by  the  bonis.  Mr.  Blyth  allows  but  about  a  year's  difference 
of  age  between  the  specimens  ;  yet  the  horns  of  Affinis  are  much  more 
than  double  the  size  of  those  of  Wallichii  (as  9  to  4)  whilst  what  he  in- 
nats  ia  the  median,  and  I  the  subterminal,  snag  of  the  horns  of  Wal- 
lichii,  has  an  interval  from  the  basal  snag  as  large  nearly  as  in  Affinis. 
Wherefore  I  say  the  snag  in  question  of  the  horns  of  Wallichii  is  not  a 
nedian ;  and  that  the  species  wants  that  significant  mark  of  the  true 
Eiaphdd  form.*  Lastly,  WaUich's  stag  is  known  to  the  Nepalese  by  the 
name  Crydna  Mriga ;  Affinis,  by  that  of  Mool  Bara  Singha,  that  ia,  chief  or 
royal  stag ;  and  I  deem  it  generally  prudent  to  rely  on  distinctions 
attested  by  this  sort  of  evidence. 

MOSCHIDiE. 

Gbnus  MoacHus. 

35, 36,  37.  M.  Chrysogaster,  M.  Leucogaster,  M.  Saturatus.  All  these 
^ledes  abound  in  the  lofty  mountains  of  the  interior  of  Tibet,  especially 
towards  the  Chinese  frontier,  where  the  first  and  loveliest,  or  Chrysoga- 
ster, IS  almost  exclusively  found.  On  the  Tibetan  slopes  of  the  Hemft- 
chal,  Saturatus  chiefly  resides,  and  it  is  difficult  to  distinguish  this  species 
boat  the  Moschatns  of  Ldnn^,  belonging  to  the  interior,  otherwise  than 
bj  the  coarser  structure  of  the  musk  pod,  and  inferior  quality  and  quanti- 
^  of  its  contents  (on  an  average)  in  Saturatus.  I  have  specimens  of 
aD  three  species  from  Lassa  and  Digurchee,  whilat  my  garden  is  seldom 
deprived  of  the  ornament  of  several  live  samples  of  the  Saturatus  of  the 
KacfaJir.  The  trade  with  Europe  in  Musk  ia  declining  greatly  of  late, 
probably  because  its  repute  as  a  medicine  ia  becoming  hst  exploded. 

*  Mr.  Hodgson  should  bear  in  mind,  tliat  tke  horns  which  he  refers  to  are,  most  ob- 
fbadj,  those  of  a  young  animal  which  had  not  assumed  their  typical  conformation.— 
€b-.  As.  Soe» 
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Much  18  8tiU  sent  to  China,  and  chiefly  from  the  Dokpa  diatrict,  sii 
stages  east  of  Lassa.  It  is,  par  excellence,  the  Kaghaze,  that  is,  tiun-as- 
paper  pod,  and  is  principally  ohtained  from  M.  Ghrysogaster. 

Gbkus  Eauus. 

38.  Equus  Caballus,  tame.  From  China  to  Bokhara  through  Tibet, 
there  are  found  few  or  no  horses,  but  a  great  variety  of  ponies,  all  re- 
markable for  their  excellence  for  mountainous  travelling.  Towards 
and  in  China,  the  breed  appears  to  be  the  smallest  and  highest  spirited, 
shewing  as  much  blood  as  the  finest  Java  pony.  Towards  and  in  the 
Himalayan  districts,  there  is  more  size  and  bone,  but  less  fire.  The 
breeds  of  Eastern  Tibet,  such  as  the  Poomi  and  G^yanch^,  best  unite  the 
two  properties  of  the  others,  or  strength  and  spirit;  whilst  towards 
Western  Tibet,  there  is  a  gradual  increase  of  size  till  you  reach  the 
Choughosa  "  Cob"  of  Samarcund  and  Bokhara.  In  most  of  the  Cii- 
Himalayan  districts,  likewise  from  Kumaon  to  Deo  Dharma,  "Hfll 
ponies,"  as  we  call  them,  are  bred,  but  none  of  them  equal,  I  think,  to 
the  Trans-Himalayan  races,  among  which  I  prefer  that  of  Lassa,  a 
smallish  breed,  but  stronger  and  larger  than  the  galknt  little  "  Chinia," 
and  not  materially  or  inconveniently  less  resolute  or  animated.  The 
proposed  Gorkha  corps  of  mounted  riflemen  should,  if  possible,  be  fur- 
nished with  some  good  breed  of  these  ponies. 

39.  Equus,  wild ;  £.  Kiang,  Moorcroft ;  £.  Hemione,  Auct.  ?  Found 
generally  throughout  Tibet.     I  have  no  specimen.* 

*  Mr.  Moorcroft  ranarka  of  Uiia  animal  ('  Traveli',  Residence  at  Ladakh,  1. 311), 
that  *'  it  i«  certainly  not  the  Ourkhor,  or  wild  Ass  of  Sindh,"  which  is  the  HemioBe; 
see  also  p.  443  of  the  same  volume  for  some  description  of  this  Kiang,  which  Dr. 
Gerard  met  with  "  in  great  herds"  on  the  Himalaya,  at  an  altitude  of  1 7,7UU  feet ;  indsstf 
it  appears  to  be  essentially  a  mountain  animal,  which  *'  bounds  up  the  rocks'*  irith 
speed  and  facility ;  whereas  the  Hemione  is  rather  an  inhabitant  of  the  sandy  level 
Col.  Hamilton  Smith,  in  his  admirable  treatise  on  the  Bgmdm,  fNoL  JUbr.,  itah, 
XII,)  conceives  the  Kiang  to  be  one  of  several  existing  wild  species  of  true  Hom^ 
and  suggests  that  the  "wild  Asses"  of  Bell,  with  hair  "waved  white  and  brows," 
some  skins  of  which  were  seen  by  that  traveller  near  the  sources  of  the  Oby,  may  idsr 
to  no  other ;  but  this  is  mere  oonjectura,  and  Col.  Smith  appean  to  me  to  be  litds 
warranted  in  his  endeavour  to  derive  the  pie-bald  races  of  horses  from  this  peculisr 
stock. 

I  may  take  this  opportonity  of  remarking,  too,  that  I  entertain  oonaideraUe  doebb 
as  to  whether  the  reputed  **  wUd  Ass"  of  Prof.  Oemelin  be  aught  but  e  variety  of 
the  Hemione:  the  female  observed  by  that  naturalist  had  no  cross^etripe  over  iU 
shoulders,  such  as  was  found  in  the  male,  and  is,  so  far  as  I  have  observed  (sad  wj 
ettention  has  been  long  directed  to  the  subject),  invariably  constant  in  the  doneitie 
Au ;  whereas  in  the  Mongolian  Onager,  M.  Gmelin  was  informed  that  the  Bsri^ 


1842.]  Notice  of  the  Mmnmale  of  Thibet.  287 

40.  AaiDiu  Equioidefl,  Mihi.  Species  wants  verification,  spoken  of 
by  MoQrcroft  and  others :  called  wild  Ass  by  the  Tibetans,  and  said  to  be 
comman  on  the  plains  of  Tibet.    Possess  no  specimen. 

RODENTIA. 

MuRinn. 

41.  Genus  Mus.  Rats  and  mice  are  said  to  be  common  in  Hbet,  bat 
I  have  no  specimens,  and  cannot  therefore  indicate  species. 

42.  Gknns  Sorex.  One  small  species,  Tlbetanns ;  no  describable  speci- 


43.  Genus  Axctomys,  A.  Hemalayanus.  Possess  many  skins  from 
the  interior  of  Tibet,  where  the  species  is  very  common,  and  where  also 
are  found  some  rarer  murine  forms  that  I  have  no  means  to  illustrate, 
such  as  the  one  adverted  to  by  Moorcroft  (I.  312).  The  traders  of 
Nepal  of  the  Newar  race,  who  are  often  domiciled  in  Tibet,  upon  seeing 
my  specimens  of  Rhizomys  Radius,  assure  me,  that  this  is  the  ordinary 
licmae  rat  of  Tibet,  and  no  other  than  the  animal  indicated  by  Moorcroft. 

tefcrred  to  is  by  no  means  coDsUnt  (as  his  two  specimens  testified),  and  sometimes 
there  is  even  a  double  cross-band  over  the  shoulders.  Now  with  respect  to  the  undoubted 
Hemione,  1  may  remark  that  an  uncommonly  fine  male,  which  is  probably  still  living 
in  the  Surrey  Zoological  Gardens,  has  a  very  distinct  incipient  cross  over  its  shoulders, 
BMK  developed  on  one  side  than  on  the  other,  though  not  above  an  inch  or  so  on  the 
fenncr;  and  therefore  it  is  probable  enough,  that  some  examples  of  this  species 
nay  have  the  same  mark  further  developed.  Whether  the  Kkur  of  Sir  R.  K.  Porter 
('TmveU,'  I.  4d9),  be  specifically  different  from  the  Ohore-kkur  or  Gurkhor,  i.  e. 
the  HeatUme  of  modem  naturalists,  remains  also  to  be  ascertained.  Of  this  we  are  in* 
fexmed,  tiMt  **  no  line  whatever  ran  along  his  back,  or  crossed  his  shoulders,  such 
ai  are  seen  in  the  tame  species  with  ul ;"  but  '*  the  mane  was  short  and  black,  as  was 
also  a  tuft  which  terminated  hia  tail :"  and  it  is  worthy  of  notice,  that  this  traveller 
esmpleted  the  sketch  which  he  has  furnished  of  this  animal  from  a  second  individual. 
Cartes,  a  wild  Ass,  or  Hemione,  of  some  kind,  exists  at  the  foot  of  Taurus  (Ainsworth's 
*  Tiavels  in  Assyria,'  &e.,  p.  41) ;  the  same  or  another  <*  is  common  in  the  districts  of 
IheThebaid"  (Wilkinson's  •  Domestic  Manners  of  the  Ancient  Egyptians,'  III.  21) ; 
aad  a  <*  wild  Ass"  is  mentioned  in  the  narrative  of  Lander's  Expedition  (p.  571) ;  but 
of  the  genuine  and  indisputable  wild  Bquut  Asinus,  we  really  possess  no  definitive  in- 
farsMtion  whatever,  that  should  satisfy  us  of  its  present  existence,  however  little 
lesson  there  may  be  to  doubt  this ;  the  Onager  or  ITowiaft,  as  we  have  seen,  being  very 
probably  no  other  than  an  occasional  variety  of  the  Hemionui,  and  the  Hamar  or 
Sffmor  of  Sir  R.  JL  Porter,  if  really  distinct  from  the  last,  which  is  very  probable, 
heiog  still  more  different  from  the  common  tame  Ass,  since  it  has  no  dorsal  marking 
vhaiever,  and  the  cross  stripe  of  the  so  called  Onager  even  was  considerably  leas 
developed  than  in  a  domestic  Donkey.  I  look  to  the  establishment  of  Mr.  Hodgson's 
Anmu  Squioides  with  much  interest ;  and  indeed  all  the  aboriginally  wild  Equine 
aaimals  of  Central  Asia,  if  we  except  the  modemly  termed  Hetniomts  alone,  are  but 
very  vaguely  known  at  present  to  Zoologists,  and  should  be  minutely  described  by 
whoever  has  the  good  fortune  to  meet  with  one. — Cur.  As.  Soc* 
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Lagomys  Nipaleaab,  again,  they  all^e  to  be  the  ardinary  fidd  xat  of  ^ 
strange  kind,  Sed  qtuere  ?  Rhizomys  is  too  tropical  a  ibnn  for  Tibet. 

44.  Genus  Lepus,  L.  O'iostoliis.  Common  in  Tibet  near  the  Hem^- 
chal,  and  expressly  pointed  out  by  Moorcroft  (I.  225) :  bat  not  so  com- 
mon in  the  central  and  eastern  provinces  of  Utsftng  and  Kh&m,  as  tiie 
next  and  much  larger  species. 

45.  L.  Fallipes,  White-foot,  new,  Mihi.  Essential  structure  perfect- 
ly typical :  particular  conformation  approximated  to  that  of  Hibemicas 
and  Variabilis  :  fiir  very  soft  and  full,  as  full  as,  and  much  sofiber  than, 
the  English  hare,  and  of  two  sorts,  the  inner  rather  more  abundant  and 
wavy,  the  outer,  not  much  longer,  straight,  and  possessed  of  an  uni- 
form structure  with  very  little  rigidity,  or  rather  with  a  slight  elasticity 
and  no  rigidity.  Size  of  Variabilis,  but  with  ears  equal  to  the  bead. 
General  colour  the  ordinary  hue  of  the  English  species,  but  paler, 
with  less  of  red  and  still  less  of  black  in  it,  and  the  pads  yet  more  com- 
pletely enveloped  in  their  socks :  Groove  of  the  front  teeth  very  deep : 
whiskers  medial,  black  or  white.  Body  above,  except  the  buttocks,  witb 
the  whole  toes  and  a  list  down  the  fronts  of  the  limbs,  pale  rusty  yellov 
or  ruddy  luteous,  very  moderately  sprinkled  with  black.  Ears  outside 
towards  the  back  on  the  distad  opposed  halves,  with  the  nape,  the 
buttocks  and  the  limbs,  bluish  hoary,  white  almost  on  the  ears  and  limbe ; 
body  below  nifescent  hoary ;  rufous  on  the  chest  and  white  under  the 
chin.  Ears  largely  tipt  with  black  (for  half  an  inch)  :  Tail  white.  Inner 
fleece  inannulate  and  bluish  hoary.  Outer  piles  triannulate  with  two 
black  rings  and  one  intervening  pale  rufous  zone,  none  of  these  latter 
wholly  black,  nor  longer  nor  harsher  than  the  rest.  Snout  to  rump  22  to 
23  inches,  head  4f ,  ears  4f :  Oscalcis  to  longest  toe,  A\  :  Scut  without 
the  terminal  hair,  4  inches,  with  it,  6. 

Remark.  Possess  two  skins  from  Lassa  and  one  from  Sikim,  whid 
however  came,  no  doubt,  horn,  beyond  the  snows  ori^nally.  I  am  in- 
debted for  it  to  Dr.  Campbell's  kindness.  The  species  is  that  common  to 
all  central  and  eastern  Tibet,  (Utsdng  imd  KhAm)  :  but  in  the  higher  and 
more  mountainous  sites  of  Western  Tibet,  or  N&ree,  and  also  in  Ladakfa, 
Oiostolus  is  the  more  prevalent  species.  Macrotus,  or  the  Indian  t^, 
(up  to  the  Himala3ra)  never  crosses  the  snows,  nor  is  known  in  Tibet.* 

*  The  lApuM  tolai  of  Pallas,  **  an  inhabitaotof  open  hilly  places  in  Danria  aad 
Mongolia,  and  said  to  extend  as  far  as  Tibet,"  should  be  enquired  for  by  Mr.  Hodgssa. 
A  description  is  given  in  Shaw's  Zoology,  II.  203. — Cur,  As,  Soc 
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40^  47.  Oeniia  Lagomys,  L.  Nipaleiuia  et  Royli.  Both  are  said  to  be 
TRj  oommoQ  in  Tibet,  even  much  more  so  than  in  the  Himalayan  dis- 
tricts :  but  I  have  no  specimens  from  beyond  the  snows,  and  trust  to 
ntire  information  upon  sight  of  the  skins  in  my  possession.  The  whole 
groimd  on  the  way  from  Kooti  to  Digurchee  is  said  to  be  often  covered 
hf  immense  groaps  of  lAgomydes,  whose  burrows  render  the  roads  un- 
ttfe  for  horsemen.  The  Arctomides  collect  in  the  same  manner,  but  in 
ttodi  smaHer  numbers. 

N^,  2d  April,  1842. 

N.  B.  Those  who  would  consult  this  Tibetan  Catalogue  with  advan. 
tige,  bad  better  first  refer  to  the  Catalogue  of  Nipalese  Mammals,  pub- 
Ued  in  the  last  No.  of  the  Journal. 


Plates  attached  to  this  Paper, 

1.  Vulpes  Ferriktus. 

2.  Fdis  Nigripectus. 

3.  Lepus  Pallipes. 

4.  Ovis  Hoonia,  tame. 


^sme  Cfmchtding  Remarks  forwarded  for  insertion  with  Copt.  Tr£mkk- 
HBsas's  Report  on  the  Tin  Ground  ofMergtU, 

Of  the  exiatence  >  of  tin  in  considerable  quantities  in  the  province 
fif  Mergui,  there  cannot,  from  the  fiacts  above  stated,  be  much  question ; 
ind  from  the  trial  of  the  produce  of  one  man's  labour  in  a  given  time, 
there  appears  to  be  sufficient  to  justify  every  expectation  of  a  pro- 
itible  employment  of  labour  on  an  extensive  sc»le. 

The  places  at  which  the  triab  were  made,  were  not  selected 
ti  the  best  from  previous  information,  but  were  arrived  at  more  by 
ttddent  than  design,  and  the  stanniferous  gravel  and  sand  collected 
^eve  the  bed  was  tolerably  level,  stream  slack,  and  where  the  greatest 
deposit  a^ieared  to  have  recently  occurred. 

No  part  of  the  bed  of  the  Thabawlick,  which  was  examined,  was 
&xnid  wholly  destitute  of  tin,  and  it  is  reasonable  to  conclude,  that  the 
<ve  existB  in  numerous  spots,  especially  in  the  vicinity  of  the  hills  from. 
itoch  the  streams  arise,  in  far  greater  abundance  than  is  shewn  above. 

The  results,  therefore,  which  are  given  in  detail,  can  only  be 
^nuidered  rough  approximations  to  the  quantity  of  tin  these  streams 
voold  afford,  and  to  the  probable  out-turn  with  an  establishment  pro- 
P^  superintended.  Much  economy  in  labour  might  be  effected  in 
<iQlfecting  the  sand  and  gravel  for  ^e  washers,  but  no  better  mode 
^(Mdd,  I  ^dnk,  be  adopted  in  separating  the  tin  in  the  first  instance, 
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than  by  people  accustomed  to  work  with  the  flat  conical-shaped  troogba 
before  described.  The  quantity  obtainable,  would  fully  repay  the  em- 
ployment of  men  in  this  operation. 

llie  tin,  as  produced  by  the  washers,  should  be  placed  on  slop- 
ing boards,  and  water  conducted  over  it  from  a  trough  pierced  with 
holes  for  ^e  purpose,  in  order  to  get  rid  of  foreign  particles ;  and  it 
would  then,  after  being  finely  pounded,  be  ready  for  smelting.  Of  all 
metals  tin  is  in  this  process  the  least  troublesome,  after  the  ore  is  freed 
from  the  earthy  and  sUicious  particles  with  which  in  other  countries  it 
is  often  mixed. 

The  crystallized  form  in  which  it  here  occurs,  renders  its  sepaiatioa 
extremely  easy,  and  the  whole  processes  of  stamping  and  dresang, 
which  in  England  are  tedious  and  expensive,  can  thus  be  dispensed 
with.  No  arsenic  or  sulphur  being  mixed  with  the  ore,  it  need  not  be 
roasted  before  it  is  placed  in  the  smelting  fiimace. 

It  would  thus  appear  that  the  tin  of  the  Mergui  province  offen 
no  ordinary  inducement  to  the  outlay  of  capital,  without  much  of 
the  risk,  uncertainty,  and  large  previous  outlay  usually  attending  nuning 
adventures. 

G.  B.  Tbbmbnhbbeb,  Cop/. 
Svperintendent  of  Forests,  Tenasserim  ProvUces. 


"Errata  in  the  printed  Report. 

Page    846,  line  10,  et  passim,  for  Tbengdon,  read  Thengdaw. 

848,    „    16,  for  Pak  chum,  read  Pak  chan. 

849.    M    17>  for  Loundoangin,  read  Londamgin. 

849,    p,    18,  for  Wolfranp  read  Wolfram. 

850,    „    SS,  for  65-t76  gramspiead  6oz.  176  grains. 

851,    „    14,  for  Kohan,  read  Kahan. 


On  the  Cotton  called  '* Nurma'*  in  Guzerat.  By  A.  Burn,  Esq.,  Siq^er* 
intendent  of  Cotton  Cultivation,  (in  reply  to  Mb.  Piddinoiok's  Qv^- 
ries.J  Communicated  from  the  Secretariat,  General  Departments 

The  plant  yielding  what  is  called  Nurmah  cotton  in  this  part  of 
the  country,  is  the  same  as  is  described  by  Dr.  J.  F.  Boyle  as  Qlosij- 
pium  Arborium.  It  is  to  be  found  growing  wild,  I  believe  in  different 
parts  of  India,  and  from  some  experiments  I  made  when  at  Kaira,  I 
have  very  little  doubt  that  it  will  be  found  to  be  the  original  stock  from 
whence  the  Barbadoes,  Bourbon,  Egyptian,  and  Sea  Island  varieties  have 
ori^nally  sprung. 

It  grows  in  every  kind  of  soil  that  is  met  with  in  Guzerat.  But 
it  obtains  the  greatest  perfection  in  light  sandy  soib,  to  whi<di  a  Uttk 
old  cow-dung  manure  has  been  added,  and  where  it  can  have  a  proper 
drainage,  in  the  black  clayey  soil,  known  as  "  the  cotton  soil"  of  the 
indigenous  G.  herbaoeum ;  it  grows,  but  with  diminished  vigour  in  pro- 
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poitioa  to  the  parity  of  that  soil.  In  a  state  of  nature,  and  when  fully 
dtfA/jped,  the  seeds  are  nearly  as  large  as  a  particle  of  grain,  and 
are  dosdy  covered  all  round  by  a  strongly  adhering  bright  pea-green 
eoioored  for,  and  enveloped  in  a  fine  silky  wool  of  considerable  strength, 
nd  iiiDy  an  inch  in  length. 

HedgonowB,  gaxdens,  groves  of  trees  about  the  abodes  of  devotees 
nd  temples,  are  lh.e  places  where  this  plant  is  found.  I  don't  know 
of  its  bemg  cultivated  in  any  other  way.  In  these  places  it  is  a  peren- 
mil,  luting  for  four  or  five  years  ot  more,  and  being  cut  down  to  with- 
in two  feet  of  the  gnmnd  in  the  end  of  June,  or  a  little  before  the  set- 
tm^  in  of  the  annual  rains ;  this  also  is  the  best  time  for  sowing  the 

The  natives  iqppreciate  tills  cotton,  from  its  fine  staple  enabling 
tliaa  to  spin  finer  thread  than  from  any  other  kind  with  which  they 
are  acquainted.  Muslins  and  long  pugries  for  the  head  are  made  from 
it;  but  since  the  introduction  to  this  country  of  European  products  of 
tbe  loom,  its  use  and  its  culture  have  been  so  reduced,  as  hardly  at 
tioa  day  to  afibrd  sufficient  evidence  to  save  their  being  classified  along 
with  the  fabulous  stories  of  Hindoo  history. 

Of  the  quantity  produced  per  acre,  I  can  give  no  estimate ;  but 
m  the  first  year,  it  could  not  be  over  100  fts.  of  clean  cotton.  In  the 
noond  year,  as  the  plant  then  comes  into  full  bearing,  it  might  be  from 
three  to  four  hundred  pounds.  The  great  extra  labour  and  expense 
over  the  common  crops,  of  protecting  the  fields  during  the  whole  year, 
vliich  the  cultivation  of  this  plant  would  entail,  is,  I  believe,  the  main 
obitaele  to  any  attempts  being  made  to  cultivate  it.  Here  we  have 
BO  hedgerows,  and  nothing  that  is  well  calculated  for  such  a  purpose ; 
a&  the  agricultural  produce  being  frx)m  annuals,  the  ryot  protects  them 
im  cattie,  thieves,  &c.  by  living  in  his  fields  during  the  few  months 
they  are  ripening,  and  whidi  he  could  not  do  for  a  longer  period.  The 
pnoe  of  tins  cotton  in  the  bazar,  is  always  double  that  of  the  common 
omntiy  article.  However,  there  is  never  more  than  a  few  pounds 
ivocnrable, 

I  have  for  several  years  back  entertained  great  hopes  m  regard  to 
^  cotton,  particularly  that  it  may  be  improved,  so  as  to  become  of 
vahe,  by  attending  to  modes  of  culture.  That  from  it  new  varieties, 
nited  to  different  soils  and  situations  as  regards  climate,  may  be 
<Atihied,  is  more  probable  than  frrom  any  of  the  cultivated  kinds,  and 
1  hare  hoped  liiat  circumstances  might  some  day  admit  of  my  being 
I  aUe  to  attempt  its  culture  as  a  pereunial,  in  the  same  way  as  cotton 
M  grown  in  Peru. 

Samples  of  the  Nurmah  cotton  are  forwarded  with  this  letter, 
ptocnred  from  different  places  in  and  about  the  city  of  Broach.  As 
Kgards  soils,  I  cannot  at  present  obtain  any  such  as  could  be  of  use  to 
Ifir.  Piddington ;  but  when  I  am  relieved  from  the  medical  charge  and 
datiea  of  this  place,  I  shall  then  be  able  to  select,  in  visiting  the  coun- 
try nmnd,  proper  specimens. 

Broach  Ofice  of  the  Superintendent  of  American 
Cotton  Planters,  Sth  January,  1842. 

2q 
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On  an  Ancient  Magic  Sfuare,  cut  in  a  Temple  at  Gwalior.    By  Capteit 

Shortrbbdb. 

As  eyery  thing  tending  to  throw  any  certain  light  on  the  antiquities 
of  India  has  an  interest,  I  send  yon  the  following  inscription  of  a  Magic 
Square,  which  I  copied  last  year  from  an  old  temple  in  the  hill  fort 

of  Gwalior.     It  bears  the  date  HMJIH  \^1i  •  =  a.  d.  1483. 

The  temple  is  on  the  northern  side  of  the  hill,  and  at  one  time  it  has 
been  a  very  magnificent  edifice,  though  now  it  be  sorely  dilapidated. 

It  has  formerly  suffered  from  the  rude  hands  of  the  Musalmans,  and 
more  lately  it  has  been  excavated  under  the  site  of  the  image  to  the 
depth  of  twenty  or  twenty-five  feet,  in  the  vain  hope  of  finding  hidden 
treasure. 

There  is  another  and  larger  ancient  temple  in  the  fort,  of  a  peculiar 
form,  which  the  Musalmans  have  converted  into  a  Musjid. 

If  I  remember  rightly,  the  Magic  Square  is  cut  on  the  inner  side  of 
the  northern  wall,  close  to  where  the  excavation  has  been  made.  I  did 
not  measure  the  dimensions ;  but  the  form  is  as  follows : — 


< 

8 

w 


The  properties  of  the  square  are,  that  in 
every  way,  whether  vertically  or  horizontal- 
ly,  or  diagonally,  the  sum  of  the  numbers  is 
34 :  the  diagonals  may  be  summed  either  in 
one  line  as  usual,  or  in  two  parallel  lines; 
containing  together  four  numbers  liius  ^^ 


34=  ria +  6  + 1  +  11=3 +  12  + 14  +  5  =  13 +  7 +4  + 10  =  2 +9 +  15+8 
=  116  +  10  +  1+7=9  +  3  +  8  +  14=4  +  6  +  13  +  11=2  +  12  +  15+5 

It  will  be  observed,  that  the  places  of  the  numbers  1,  2,  3,  4,  font 
a  rhomboid,  as  do  also  5,  6,  7,  8;  9,  10,  11,  12;  13, 14, 15, 16.  It  maj 
be  remarked  also,  that  the  sum  of  every  two  alternate  numbers  taken 
diagonally  is  17 :  and  that  all  these  properties  will  hold  good  if  tbe 
lines  be  transposed  vertically  or  horizontally  in  the  same  order ;  that  is* 
if  the  top  line  be  brought  to  the  bottom ;  or  if  the  left  hand  vertical  line 
be  carried  over  to  the  right. 
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The  whde  dispUys  ocmaiderable  ingenuity,  and  in  connection  with 
ifae  date,  may  be  of  use  as  indicating  the  fbnner  state  of  arithmetical 
Inowiedge. 

Sri  Jpra,  1842. 


I  add  a  copy  of  the  inscription  in  our  common  numerals,  in  case  it 

may  be  wanted,  as  also  a  sample  of 
the  way  in  which  it  may  be  extend- 
ed, which  probably  is  similar  to  that 
in  Dr.  Franklin's  Magical  Square  of 
Squares,  but  on  this  point  I  cannot 
speak  positiydy,  as  I  do  not  distinct- 
ly remember  the  particulars  of  Dr. 
Franklin's  Square  of  Squares,  and 
have  at  present  no  means  of  reference. 
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ftqiorf  tpon  the  dmstruction  of  PMhsophical  Instruments  in  India.     By 
Captain  J.  Campbell,  Assistant  Surveyor  General, 

I  It  is,  I  believe,  the  intention  of  Government,  that  the  proposed 
NadnuB  University  shall  be  an  institution  in  which  the  principles,  or 
even  a  complete  knowledge,  of  the  Physical  Sciences,  shall  be  taught  to 
^kose  who  are  willing  among  the  Native  community. 
;  For  this  purpose,  as  apparatus  for  the  lecture  tables,  and  for  the 
eibibition  of  tiie  principles  of  machines  and  the  various  experiments  in 
(S^emistry,  Hydrodymads,  Pneumatics,  and  the  effects  of  Laght,  a  set  of 
Mnmients  will  be  required,  which  as  adapted  for  any  institution  called 
tti  University,  cannot  be  procured  at  a  less  outlay  than  £10,000  at  least. 
It  is  this  set  of  apparatus  which  I  propose  making  up  in  India  by 
the  hands  of  native  workmen  only,  at  probably  an  outlay  of  Uttie 
ttore  than  5,000  rupees  for  the  whole,  and  of  such  workmanship  and 
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finish  as  to  be  comparable,  if  not  as  good,  as  the  best  which  London 
can  produce. 

I  belieye  no  one,  either  youth  or  adult,  who  was  at  all  interested 
in  the  pleasures  of  the  pursuit  of  science,  has  ever  left  a  lecture  room  in 
London  without  a  secret  wish,  that  he  could  himself  repeat  the  experi- 
ments he  has  seen  performed,  and  a  regret  that  the  apparatus  required 
were  beyond  his  means;  and  no  one  intimately  acquainted  with  the 
character  of  Natives,  and  with  the  keen  yiyacity  with  which  they  regard 
any  thing  new  or  wonderful,  will  doubt  the  feeling  of  regret  and  humili- 
ation with  which  they  must  regard  the  beautiful  apparatus  as  finished 
by  European  workmen  ;  while  they  examine  a  balance  which  takes 
nearly  two  minutes  to  perform  a  single  oscillation,  and  wonder  how  it 
can  be  made  to  move  so  slow  and  regularly,  and  which  is  oqiable  of 
rendering  sensible  a  quantity  no  greater  than  the  millionth  part  of  the 
load  which  it  sustains;  when  they  are  told  that  such  an  instmmcnt 
cannot  be  purchased  for  less  than  500  rupees,  and  that  its  execution  is 
utterly  beyond  the  caipscity  of  the  Natives  of  India,  and  that  no  inatni- 
ment  submitted  to  their  inspection  can  they  ever  be  permitted  to  handk 
or  to  use,  and  if  not  in  affluent  circumstances  hardly  any  of  the  aimplest 
can  they  ever  hope  to  purchase.  It  may  happen  that  the  idea  may 
strike  them,  that  under  such  circumstances,  what  may  be  the  value  of 
listening  to  an  abstract  detail  of  philosophical  &cts,  which  Ihey  can 
never  hope  to  investigate  themselves,  or  to  prove  to  their  own  satisfiic- 
tion,  that  they  are  founded  upon  truth. 

Besides  this,  the  practical  application  of  scientific  knowledge  can 
never  be  turned  to  account,  without  a  femiliar  knowledge  of  the 
technical  mode  of  exemplifying  it. 

On  the  contrary,  how  much  it  must  assist  a  teacher  of  science  ia 
being  al)le  to  fix  the  attention  of  his  auditory  by  telling  them,  that  then 
is  not  an  article  exhibited  to  their  view,  beautiful  and  wonderful  as  they 
at  first  may  appear,  which  has  not  been  made  by  Natives  of  India,  at  a 
price  which  any  but  the  most  indigent  can  afford,  and  ^Huch  any  am 
may  become  capable  of  constructing,  if  they  pay  attention  to  the  ex* 
planation  of  the  principles  upon  which  the  instruments  have  beea 
formed. 

That  Native  workmen  are  capable  of  this  I  have  endeavoured  (a 
shew  in  a  former  report,  and  have  instanced  in  the  allusion  to  an  idp 
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{  gtmnat  witli  regard  to  the  powers  of  which  I  may  mentioii,  that  Sir 

'  Mm  HendieD,  m  his  Dieooiine  upon  Natural  Philosophy,  haa  thought 

-:'  ilaeceMvy,  fbr  fear  the  feet  should  he  doubted,  "  to  assure  the  reader 

}  tki  khooes  have  been  constructed  capable  of  rendering  visibly  sen* 

>  able,  t  quantity  of  matter  to  even  the  millionth  part  of  the  whole ;" 

|)rt  iiu,  which  by  the  passage  is  evidently  considered  a  great  effort  of 

■whswinil  skill,  I  have  been  aUe  to  eflfect  by  the  hands  of  an  Indian 

iwbBSii,  totally  untaught,  except  by  myself;  and  with  regard  to  its 

tttimd  appearance,  no  one  who  has  yet  seen  it  but  has  remarked, 

^flov  beaatifully  it  is  worked,"  or  that "  no  one  would  for  an  instant 

:Um  that  it  waa  made  in  India." 

It  ought  be  remarked  in  contravention  of  my  propositions,  that  I 
ttdotfonr  to  aasert  the  possibility  of  rivaling  in  India  the  productions 
Ifdie  genius  of  Bamsden  and  Troughton,  and  that  the  idea  is  absurd; 
Itt  however,  such  it  is  my  intention  to  assert. 

.  However  preposterous  the  proposition  may  at  first  appear,  yet  it 
ittif  he  shewn,  that  there  is  nothing  impossible  in  its  execution,  ibr 
jkvin  at  once  be  seen  by  any  one  acquainted  with  the  subject,  that  the 
jtatnuaents  by  the  aid  of  which  the  investigatiims  by  which  our  pre- 
JlBt  knowledge  of  the  laws  of  matter  and  nnponderable  substances  have 
^MB  conducted,  owe  their  excellence  not  so  much  to  the  skill  of  the  me- 
jifcrnjcpl  workman,  as  the  ingenuity  and  talent  in  adopting  means  of 
ifRNbet  to  the  desired  purpose,  as  shewn  by  those  who  directed  the 
Mnstmction. 

'    And  in  feet,  what  are  the  beautiful  and  costly  instruments,  the 

ttpense  of  whidi  is  only  within  the  means  of  nations,  and  to  which 

ire  due  the  proofe  of  the  profound  investigations  of  modem  Astronomy, 

ikut  large  masses  of  metal,  the  true  form  assumed  by  which  at  each 

fthange  of  poaitjon,  has  puzzled  the  investigation  of  the  most  penetrating 

I  md  ingenious,  and  has  caused  a  competent  judge  to  remark,  "  that  the 

I "  observations  made  by  a  drde  of  only  12  inches  diameter  are  better, 

*  and  more  worthy  of  confidence  than  those  procured  by  all  the  d-feet 

"  circles,  and  even  the  8*feet  circle  of  Ramsden,  which  have  yet  been 

**  eonstmcted,"  and  what  are  the  divisions  upon  them,  but  a  rude 

ittempt,  (as  referred  to  what  future  ages  may  produce),  to  divide  the 

cncomferenoe  into  189,600  parts,  which  instead  of  being  equal  parts, 

<Aen  diffisr  to  the  amount,  ^5  of  the  circumferences  and  always  to  1*. 
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From  their  imimpassioned  character,  their  slow  and  quiet  habits,  their 
delicate  appreciation  of  touch,  and  their  untiring  application,  it  is  pro- 
bable that  a  clever  Native,  if  once  taught  properly  the  art  of  dividing 
the  circumference  of  a  circle,  might  very  probably  surpass  the  best 
effects  of  the  most  celebrated  workmen  of  London. 

It  is  supposed  by  many,  that  modem  discoveries  in  Optics  have  im- 
proved refracting  telescopes  by  the  lenses  bdng  better  made ;  but  sudi 
is  not  the  fact,  the  lenses  of  tiie  present  day  are  not  in  the  least  better 
than  that  Galileo  and  Heygens  were  able  to  make,  and  it  is  probable 
there  is  hardly  a  Chinese  workman,  who  does  not  possess  a  great  deal 
more  skill  in  polishing  a  lens,  than  the  best  optician  in  London. 
I  once  bought  in  London  a  Chinese  toy,  an  imitation  &  a  compound 
microscope,  from  which  I  took  lenses  so  beautifully  polished,  as  to  be 
admired  by  one  of  the  first  opticians  in  London ;  and  I  have  little  doubt, 
that  a  clever  workman  in  India  could  fashion  lenses,  with  which  a  refruct- 
ing  telescope  could  be  put  together,  quite  as  good  as  the  best  which 
Tully  or  DoUand  ever  made. 

The  above  may  appear  a  startling  assertion,  but  no  optidan  will 
deny  the  possibility  of  its  being  correct ;  for  the  fietct  is,  that  workmen 
are  totally  unable  to  give  a  particular  required  figure  to  a  lens,  and 
lenses  of  requured  focal  distance  for  forming  the  achromatic  object 
glasses  of  the  best  telescope,  can  only  be  procured  by  sdecting  tbe  best 
among  numerous  frulures,  (whence  the  high  price),  and  modem  scienoe 
has  only  improved  these  instruments,  by  teaching  the  proper  tfaeoretical 
prindples  upon  which  to  compound  their  various  parts. 

In  the  above,  it  is  by  no  means  my  intention  to  attempt  to  detract 
frt>m  the  merit  of  the  Constructions  of  our  best  artists,  but  merely  to 
shew,  that  the  perfection  of  modem  instruments  is  due  more  to  the  skill 
by  which  their  parts  are  contrived  and  arranged,  than  to  the  mechanical 
skill  by  which  the  parts  are  executed. 

It  is  generally  imagined  by  Native  workmen,  and  by  many  gentie- 
men  in  India,  that  with  a  pattem  to  copy  it  is  easy  to  make  any  thing, 
this  is,  however,  very  frur  frt>m  correct ;  for  unless  shewn  how  to  do  it, 
it  would  be  as  impossible  to  constmct  the  simplest  philosophical  instra- 
ment,  as  it  would  be  to  copy  a  telescope,  or  a  chronometer,  by  the  aid  of 
a  pattem  only. 

It  is  possible,  besides,  that  the  country  may  affnrd  many  advantages 
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I  far  die  wMmfitftQre  of  pihiloiwphical  instniments,  which  hate  not  yet 
i  m^ge^M  tfaemaehes  to  me ;  bat  among  these,  prominently  oocnn  to 
\  m  die  oppoitonity  of  oonstmcting  a  raferior  glass  for  forming  the  lens 
I  tf  tdescopes.  a  desidentom,  which  in  England  opticians  have  sought  in 
'HID,  from  the  obstacles  thereto  in  the  way  by  the  operation  of  the  laws 
lif  adse,  iriiile  in  India  no  obstacles  of  this  kind  exist.  The  materials 
tfcr  making  the  finest  glass  are  cheap  and  plentifiil,  and  it  is  well  known, 
■at  the  fiunoos  glass  made  by  M.  GKnnund,  of  which  the  great  Dorpat 
■JnicuyL  is  cQustmcted,  was  made  in  small  experiments  upon  less  than 
|r)  Innidred  weight  of  materials  at  one  time. 

For  making  a  complete  set  of  philosophical  experimental  apparatus, 
h&  sflTords  all  the  wiatorSoia  required,  with  the  exception  of  glass, 
plooe  it  wiU  be  necessary  to  purchase  in  London  all  the  glass  chemical 
Hot  the  electrical  apparatus,  reoeiverB  for  air-pumps,  and  for 
knies  of  the  optical  apparatus ;  but  as  the  expense  of  these  articles 
die  ^ass-house  is  but  little,  it  will  form  probably  but  a  very  small 

ID  the  outlay. 
With  the  modes  of  executing  the  proposed  instruments,  fitting  electri- 
nttfthini^  and  grinding  lenses,  I  am  peifSectly  acquainted,  from  hay- 
made  them  fiir  my  own  use  while  in  England,  and  from  having 
die  advantage  of  inspecting,  and  using  the  best  which  have  been 
London,  and  firom  having  had  the  opportunity  of  seeing  the  work- 

of  many  of  the  most  eminent  philosophical  instrument  makers. 
Rt^acoitak,  5tk  October,  1841. 


■Mmmal  of  Chemistry.      By  Ct^t.  J.  Campbell,  Assietant  Surveyor 
Gaieral,  Madras. 

PEKFACB. 

This  work  was  planned  several  years  ago,  in  consequence  of  the 
difficulty  which  I  found  in  procuring  practical  information  in  fitting 
«p  a  small  laboratory  for  investigations  in  the  Chemical  composition 
of  rocks  and  minerals.  Some  parts  have  been  for  a  long  time  compiled 
tt  t  set  of  notes  for  ready  reference,  and  have  been  altered  and  cor- 
rected, as  further  investigations  and  experience  rendered  it  necessary. 
It  was  my  intention  to  have  published  the  part  upon  Action  of  Tests, 
^t  it  was  laid  aside  upon  finding  that  the  late  Lieut.  Braddock  of 
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MadnuB,  had  oominled  notes  for  a  aimilar  purpose ;  his  death  having 
unfortunately  prevented  a  revision  of  his  first  valnaUe,  thoo^  crude, 
little  publication,  I  have  therefore  made  use  of  his  able  abstract  ol 
Rose's  work,  with  such  corrections  and  alterations  as  I  consideied  neces- 
sary, and  it  has  been  necessary  to  rewrite  nearly  the  whole. 

It  was  not  my  intention  ever,  with  my  present  experience,  to  have 
so  soon  undertaken  the  authorship  of  a  compilation  upon  the  subject; 
but  having  been  applied  to  by  the  Rev.  Mr.  Garrett,  of  the  Wealeyan 
Mission,  for  a  work  adiqpted  for  the  Natives  of  this  country,  who  might 
be  anxious  to  acquire  an  elementary  knowledge  of  chemical  aaence, 
and  finding  that  Dr.  O'Shaughnessy's  excellent  Httie  Manual  was  out  of 
print,  and  there  being  no  work  printed  in  England,  at  all  adapted  for 
the  perusal  of  Natives,  I  have  determined  on  commencing  at  once  the 
preparation  of  a  work  adapted  for  the  purpose. 

As  the  labour  and  time  requured  for  writing'  a  complete  work  of  tins 
kind  would  be  greater  than  my  pursuits  and  official  occupations  wonH 
enable  me  to  spare  for  tiie  purpose,  Mr.  Gairett  has  agreed  to  share 
with  me  the  labour  of  compilation,  and  he  has  tiierefore  undertaken  to 
draw  up  the  part  descriptive  of  the  chemical  elementary  substances. 

While  so  many  excellent  treatises  upon  the  different  branches  of 
Chemistry  exist,  no  originality  can  be  expected  in  a  wortc  of  tins  kind, 
and  it  must  be  tiierefore  regarded,  merely  as  a  compilation  of  the  in- 
formation firom  other  woriu,  abstracted,  condensed,  and  made  as  practi- 
cal as  possible. 

In  endeavouring  to  lead  the  Native  student  on  to  a  general  yiew  of 
the  useful  application  of  Chemistry,  it  has  not  been  forgotten,  tiiat  the 
subject  may  combine  with  that  brief  and  assorted  information  which 
renders  the  work  a  "  Manual  of  Chenustry,"  which  will  be  uselvd,  as 
it  is  hoped,  to  those  gentiemen  in  India,  who  possessing  an  elementary 
education  upon  tiie  first  principles  of  Chemistry,  are  yet  deterred  team 
the  practical  uses  of  the  science,  by  the  remembrance  of  the  extensive 
and  costiy  apparatus  which  tiiey  have  seen  used  by  their  instructors  ia 
Europe. 

The  Native  medical  practitioner  will  find  a  knowledge  of  thia  sd- 
enoe  of  the  utmost  value  in  assisting  him  in  arriving  at  a  knowledge 
of  the  composition  of  the  various  mineral  productions  which  die  coun- 
try afibrds,  so  as  to  enable  him  to  ascertain  what  may  be  useful  to  him. 
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ad  abo  eniUe  him  to  pvepaie  economically  and  independendy  of  the 
Mniifcrtuie  in  Biirope»  thoee  chemical  preperatians  which  aie  found  so 
nlnUe  in  Bexopaai  medioal  science.  It  will  enabfe  him  to  correct 
aiidto  qyprehend  the  abeordity  of  many  incongmous  ptepaimtiona  now 
isnomitly  made  nae  of  by  Nalife  pnctitionen»  and  understand  the 
deets  of  many  which  are  very  miKhierons* 

A  knowledge  of  Chemiatry  will  enable  him  to  aaofertmn  the  quality 
«d  propertioa  of  the  jmce  of  plants,  and  the  daooctioB  of  leases  and 
\A  of  trees,  many  of  which  hste  been  found  tcry  valuable  in  Native 
fnctioe,  and  which  afford  to  the  skilfal  chemist  a  cheap  and  econo- 
mol  substitute  for  the  more  costly  diemiral  prepanUions  employed 
hjr  Europeans. 

It  viU  enable  him  to  prescribe  antidotes  for  the  frequent  attempts  at 
nmkr,  perpetrated  but  too  often  with  impunity  by  poison,  among  the 
Nitife  community,  upon  te  aUghtest  personal  pique,  or  feeting  of 
mmge  or  resentment ;  but  which  will  receive  a  severe  check  from  a 
^ntuoty  of  detection  and  oonvietion,  if  persons  competent  to  examine 
JBto  the  drcumstanoes  were  at  hand. 

To  the  European  aauiteur,  extensive  opportunities  for  the  uaefol  and 
pitifying  practioes  of  Chenustry  present  themselves,  with  investigations 
tf  tlie  mineral  resources  of  the  country.  In  the  investigations  of 
tin  properties  and  composition  of  the  juices  of  numerous  plants 
iad  trees  indigenous  to  this  country,  but  which  in  Europe  cannot 
be  obtained,  except  in  a  state  of  partial  decomposition ;  and  the  oriental 
Aomst  has  thus  hod  open  to  lum  a  vast  field  of  research,  in  the  pursuit 
«f  liiich  he  may  find  the  highest  gratification,  and  engross  to  himself 
flppoitimilaes,  which  the  perhaps  more  generally  skilliil  chcndst  of  Europe 
lay  envy  in  vain. 

If  bis  ambition  lead  him  to  seek  d  higher  field,  and  measure  his  skill 

Vpiast  that  of  European  proficients,  there  are  numerous  chemieal  oom« 

pmada  which  hate  been  as  yet  but  imperfectly  examined,  and  upon 

which  his  analytical  researches  may  be  most  usefoUy  emplojred ;  while 

^  extensive  leisure  which  many  of  tiie  oflicers  in  the  em^oy  of  the 

Soverunent  possess,  the  chei^ess  of  fM  and  labour,  may  enable  any 

one,  if  he  b  diligent  and  enterprising,  to  seise  upon  some  of  those 

^(XBOQ  which  distinguished  scientttc  knowledge  has  ever  received  in  all 

countries. 

2  R 


300  Matmal  of  CkmUtry.  [No.  124. 

In  Europe,  ^rtiere  the  works  of  authon  are  offered  for  Bale,  tiiie  pfaUic 
hare  a  right  to  critidae  their  value,  and  manner  in  which  the 
authon  have  executed  their  taak.  In  the  present  case  it  is  fiur  diffoe&t, 
the  purpose  of  the  work  is  above  criticbm,  the  execution  beneath  it 
The  expediency  of  an  attempt  to  diffuse  knowledge  will  be  denied  by 
none,  and  is  indeed  the  object  of  the  press  from  which  it  issnes.  The 
imperfections  of  the  execution  is  a  necessary  consequence  of  the  liraiti 
of  the  work,  and  will  be  attempted  to  be  improved,  should  puUic 
opinion  call  for  another,  and  more  extensive,  and  of  course  more  ex* 
pensive  edition. 

The  practical  applications  of  chemical  science  for  the  purpose  of  trade 
and  gain  are  very  numerous. 

Carbonate  of  Soda  can  be  readily  and  cheqdy  made  by  simply 
crystallizing  the  solution  obtained  by  lixivating  the  Soda  Earth,  (Chovr 
Munnoc,)  of  the  soils  of  many  parts  of  South  India. 

Carbonate  of  Potash  can  be  made  by  deflagrating  Saltpetre  with  char- 
coal in  an  iron  pot,  (vide  description  of  process  under  head  of  Fbtaiii 
from  Cocoanut  Leaves,  Indigo  Stocks,  &c.) 

Prussiate  of  Potash  can  be  very  readily  made  in  India,  as  well  as  in 
England,  and  as  it  costs  there  Id.  a  pound,  and  the  material  required, 
and  the  labour  are  very  cheap  in  India,  and  the  iron  pot  required  easOy 
procured  from  England,  or  may  be  even  made  in  India,  it  may  be  madea 
profitable  article  of  manufiACtttre,  (vide  description  of  process  of  Mana- 
facture.) 

Acetic  Add  may  be  made  from  the  decon^osition  of  Wood,  (ride 
process),  or  by  the  decomposition  of  Alcohol  by  powdered  Platina,  ai 
Dr.  Ure  informs  us  is  actually  and  profitably  employed  in  some  parts  cf 
the  Continent  of  Europe,  where  Alcohol  is  cheap,  in  converting  it  iata 
vinegar ;  it  of  course  can  be  still  more  profitably  used  in  India,  where 
Alcohol  is  still  cheaper.  Acetate  of  Soda  might  be  manu&ctured  for 
importation  to  England,  for  the  ptupose  of  decomposing  it  for  the  ma* 
nufocture  of  Acetic  Add,  in  case  the  Exdse  Laws  in  En£^d  should 
cause  a  difficulty  to  the  import  of  the  Acetic  Add,  or  in  case  Sulphuric 
Add  cannot  be  procured  at  a  suffidentiy  dieiqp  rate  in  India. 

Muriate  of  Morphia  may  be  readily  made  in  India,  for  1-lOOth  pait  of. 
the  price  in  Europe,  as  Opium  is  sold  in  many  parts  iA  India  at  a  veiy 
low  price. 
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indim  Sted  or  Wootz,  u  very  lightly  prised  in  Burope,  and  the  oh- 
joetioQ  to  it  is  the  great  expense  required  to  fuse  it  in  England,  in  con- 
nqsenee  of  the  imperfect  state  in  which  it  is  manufiictured  by  the 
Nitife  waikDien»  who  are  ignorant  of  the  principles  of  the  process. 

Soi^urie  Acid  may  be  made  in  India  much  cheaper  than  in  England, 
beaoK  the  Sulphur  and  Saltpetre  required  are  both  mineral  products 
of  tioB  country,  and  of  coarse  its  application  in  the  manufacture  of  Nitric 
Mviiatie  Add,  and  Acetic  Add.     In  making  Chloride  of  Lome  for 

in  bleaching,  in  dydng,  &c.,  and  numerous  others  will  follow  of 


^naxahc  Spirit  is  another  product  in  the  decomposition  of  wood, 
viiidi  fetdies  a  high  price  in  England,  and  might  be  useful  for  produdng 
fight  in  India,  where  wood  is  so  plentiful  and  cheap. 

Acetate  of  Lead  is  another  form  in  which  Acetic  Add  might  be 
eoDibmed  as  an  article  of  commerce,  (vide  process.) 

Aoetite  of  Alumina  is  another  form  in  which  Acetic  Add  might 
be  ooBilnned  as  an  article  of  manufacture  of  great  request  in  dyeing. 

FlioiphoRnia  is  a  product  which  might  be  made  in  India,  and  afford  an 
nrtnioe  of  the  i^hcation  of  Sulphuric  Add. 

(Strie  Add  is  very  expensive  in  England,  being  made  exclusively  by 
deeompoong  an  Alkaline  Citrate,  but  which  might  be  cheaply  made  in 
Uia  from  Limes. 

Gtnte  of  Soda  or  Lime  might  be  cheaply  made  in  India,  (vide  pro- 
oai),  and  as  the  fruit  is  so  abundant  and  cheiqp,  could  be  made  at  less 
opeaae  than  Tartaric  Add. 

Vbiegar  dieaply  and  readily  made  by  the  fermentation  of  a  solution 
^  ragar,  and  as  the  sugar  is  so  cheap  in  India,  the  coarse  inspissated 
joiee  seDing  in  many  places  for  eight  annas  per  maund,  which  yields  by 
^nnentRtioa  —  parts  of  vin^ar  of  the  common  strength,  it  can  be 
Bade  for  —  a  gallon. 

Hie  Pipe  Clay  of  Aroot,  and  probably  of  other  parts,  affords  the  means 
of  making  Pottery  of  the  finest  kind  in  India. 

Ihe  Kaolin  of  Mysore  affords  the  means  of  making  the  very  finest 
^nds  of  Porodain  at  Httle  expense,  and  may  be  more  generally  employ- 
ed in  making  crucibles  and  mdting  pots  for  metals,  or  fire  bricks  for 
biag  funaces. 

Glass  alao  may  be  an  article  of  manufacture,  as  the  finest  kinds  of 
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quartz  are  abundant  in  South  India;  and  aoda  required  for  a  flux  ai 
wood*fttel  are  abundant. 

Tartaric  Add  may  be  produced  as  an  article  of  mannfBctiize  I 
saturating  the  exoeia  of  Tartvic  Acid  in  the  [illegible]  of  like  fin 
of  the  tamarind  tree  witii  lime,  (vide  process,)  and  will  be  a  usef 
article  much  required  in  dyeing ;  or  perhiqpB  the  Tartrate  of  lime  migi 
be  introduced  into  Knglawd  as  an  article  of  oommeice. 

Alum  might  be  made  from  tiie  Aluminous  Shale  said  to  abound  upo 
the  Western  CSoaat. 

Prospectus. 

P&rt  I.  Introduction,  Principles  of  Chemistry,  Explanation  of  N< 
menclature. 
Sect.  1st.  Cyhemical  combination. 
Modes  of 
Solution 

Chemical  mixture. 
Effects  of 

Change  of  form. 
Change  of  density  or  bulk. 
Change  of  temperature. 
Alteration  of  the  action  of  Heat. 
Change  of  Colour. 
Sect.  2d.  Affinity  and  tables  of. 
Sect.  Sd.  Laws  of  combination — ^Atomic. 

Theory. 

Theory  of  yolumea. 
Sect  4tii.  Table  of  equivalents  and  use  of. 
Fait  II.  Description  of  chemical  elements  and  their  properties. 
Part  III.  Dictionary  of  tests. 
Part  IV.  The  use  of  tests,  and  tiie  practice  of  quantitative  analjra 

of  inorganic  substances. 
PartV.  DescriptioA  of  q^nratns. 

Part  VI.  Chemical  manipulation,  and  mode  of  operation  genenl^ 

(Signed)        J.  Campbuj.,  G^m, 

Assistant  Surveyor  Gemd. 
Royacottdh,  5th  October,  1841. 
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R^ort  ef  the  dtatk  of  Mr,  Csoma  oi  Kobos,  wkode  to  O.  A.  Bubbbt, 
Esq.,  Ofjkutitmg  Socrttary,  PoUiiGoil  Deportment,  from  k.  Campbsll, 
Sbq.  Soferioieoieot,  Lorjo^u^  ood  commnmicated  to  the  Society, 

It  18  with  much  regret  that  I  repor  the  death  at  this  pkce,  on  the 
lllh  instant,  of  Csoma  de  Kdros,  the  Hungarian  trnveller  and  Thibetan 
scholar.  He  fell  aTictim  to  fever  contracted  on  his  joomey  hitherto, 
ftr  the  cure  of  -whidi  he  woaM  not  be  persnaded  to  take  any  medicines 
mtil  it  was  too  late  to  be  of  any  avail. 

Mr.  De  Kotos  arrived  here  on  the  24th  ultimo,  and  communicated  to 
ae  his  desire  of  proceeding  to  the  residence  of  the  Sikim  Raja,  and 
}  timee  to  Lassa,  for  the  purpose  of  procuring  access  to  stores  of  Thi- 
f  betm  literature,  which  he  had  been  taught  to  believe,  from  his  reading  in 
:  Udakh  and  Kansun,  were  still  extant  in  the  capital  of  eastern  Thibet, 
f  (Lassa,)  and  might  have  thence  found  their  way  into  Sikim. 
I  As  the  eldest  son  of  the  Sikim  Raja  is  by  the  usage  of  the  family 
i  a  Lama,  and  as  the  present  Tubgani  Lama  is  a  learned  priest,  and  said  to 
.  be  in  possession  of  an  extensive  library,  I  had  some  hopes  that  by  mak- 
•  isg  the  Raja  acquainted  with  M.  De  Kdrds'  unobtrusive  character,  and 
'  kzwwn  avcndance  of  political  and  religious  subjects  in  his  intercourse 
%ith  the  people  of  the  countries  he  has  visited,  I  might  have  contributed 
.  to  procuring  him  permission  to  proceed  into  Thibet,  and  to  this  end 
.  I  sent  the  Raja's  Vakeel  to  visit  M.  De  Kdr<5s,  that  he  might  satisfy 
Idmself  as  to  the  extent  to  which  he  had  prosecuted  his  studies  into  the 
'language  and  literature  of  Thibet,  as  well  as  of  the  objects  he  had  in 

m 

view  in  deairing  to  visit  the  Tubgani  Lama  and  the  city  of  Lassa.  The 
Vakeel,  who  is  a  man  of  intelligence  and  some  learning,  was  altogether 
amazed  at  finding  a  Ferimghee  a  complete  master  of  the  colloquial  lan- 
guage of  Thibet,  and  so  much  his  own  superior  in  acquaintance  with  the 
leiigiQn  and  literature  of  that  country.  I  endeavoured  to  answer  his  nu- 
melons  qnettions  about  M.  De  KorCs,  by  detailing  the  particulars  of  his 
eaily  life  and  later  travels  in  Asia  with  which  I  was  acquainted;  by 
stating  his  devotion  to  the  prosecution  of  his  lingual  and  literary  stu- 
^fie» ;  my  certain  knowledge  that  in  permitting  him  to  visit  Sikim  and 
the  Raja  would  have  nothing  to  appnehend  from  ignorance  of  the 
and  religion  of  the  people,  or  an  indiscreet  zeal,  in  the  attain* 
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ment  of  his  objects ;  that  he  was  not  at  all  connected  with  the  aemce 
of  our  government,  or  any  other  power  in  India ;  but,  that  tiie  Governor 
General  had  granted  him  his  permission  to  travel  through  India,  and 
that  any  fiunlities  afforded  him  by  the  Raja,  would  be  noted  approvingly 
by  His  Lordship  and  myself. 

The  Vakeel  at  my  desire  addressed  the  Raja,  explaining  fully  my 
wishes,  and  Mr.  De  Koros  resolved  to  remain  here  pending  a  reply 
from  Sildm.  He  was  full  of  hope  as  to  the  favorable  result  of  the  refer- 
ence,  and  in  the  most  enthusiastic  manner  would  dilate  on  the  ddight 
he  expected  to  derive  firom  coming  in  contact  with  some  of  the  learned 
men  of  the  East,  (Lassa,)  as  the  Lamas  of  Ladakh  and  Kansun,  widi 
whom  alone  he  had  previous  communion  were  confessedly  infierior  in 
learning  to  those  of  eastern  Thibet.  He  was  modest  and  almost  sOent 
on  the  benefits  which  might  accrue  to  general  knowledge  horn  the 
results  of  his  contemplated  journey,  but,  ''  what  would  Hodgson,  Tur- 
nour,  and  some  of  the  philosophers  of  Europe,  not  give  to  be  in  my 
place  when  I  get  to  Lassa,"  was  a  frequent  exclamation  of  his  dunng 
the  conversations  I  had  with  him  previous  to  his  illness. 

He  had  arranged,  in  the  event  of  his  getting  permission  to  proceed,  to 
leave  with  me  all  his  books,  papers,  and  bank  notes  to  the  amount  of 
Rs.  300,  <  to  be  cared  for  on  his  behalf;  and  a  complete  copy  of  the 
Journal  of  the  Asiatic  Society,  which  he  had  received  from  the  Society. 
He  said  he  should  ask  me  to  keep  in  the  event  of  his  never  retuniing. 
How  soon  were  all  his  enthusuastic  anticipations  clouded,  and  his 
joumeyings  stopped  for  ever ! 

On  the  6th  instant  I  called  on  him,  and  found  him  feverish,  with 
foul  tongue,  dry  skin,  and  headache;  I  urged  him  to  take  some  medicine, 
but  in  vain.  He  said  he  had  suffered  often  from  fever  and  other  ail- 
ments, from  which  he  had  recovered  without  physic,  that  rhubarb  was 
the  only  ^hing  of  the  sort  he  had  ever  used,  except  tartar  emetic.  He 
former  had  been  recommended  to  him  by  Moorcroft,  and  the  latter  by  a 
Persian  doctor.  He  took  out  of  his  box  a  small  bit  of  decayed  ihubaH) 
and  a  phial  of  tartar  emetic,  and  said,  with  apparent  distrust  in  their 
virtues,  "  As  you  wish  it,  I  will  take  some  to-morrow  if  I  am  not  better, 
it  is  too  late  to-day,  the  sun  is  going  down."  I  sent  him  some  weak 
soup,  and  returned  to  see  him  on  the  7th.     He  was  then  much  bettefi 
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gut  off  his  psDet,  entered  into  oonvenatbn,  chatted  animatedly  with  me 
.  fat  an  hour  <m  his  fayourite  sabjects  of  thought  and  enquiry.    For  the 
int  time  sinoe  I  had  seen  him,  he  this  day  shewed  how  sensitive  he  was 
to  the  applaiiae  of  the  woild,  as  a  reward  to  his  labours  and  privations. 
He  went  over  the  whole  of  his  travels  in  Thibet  with  fluent  rapidity, 
aad  in  noticing  each  stage  of  the  result  of  his  studies,  he  mentioned  the 
.  dirtinguished  notice  that  had  been  accorded  in  Europe  and  India  to  the 
i  tasand  doctrines  brou^t  to  lig^t  by  him.  He  seemed  especially  grati* 
fed  witii  an  editorial  article  by  Prof.  Wilson,  in  the  Supplement  to  the 
\  Govenunent  Gbzette  of  9th  July,  1829,  which  he  produced,  and  bid 
■e  read ;  it  related  to  the  extreme  hardships  he  had  undergone  while  at 
die  munaatery  of  Zemskar,  where  with  the  thermometer  below  zero  for 
■ore  tiban  four  months,  he  was  precluded  by  the  severity  of  the  weather 
ihaa  stirring  out  of  a  room  nine  feet  square ;  yet  in  this  situation  he 
nad  from  morning  till  evening  without  a  fire,  the  ground  forming 
Kb  bed,  and  the  walls  of  the  building  his  protection  against  the  rigours 
«f  die  dimate,  and  still  he  collected  and  arranged  forty  thousand  words 
flf  die  language  of  Thibet,  and  nearly  completed  his  Dictionary  and 
Gmnmar.     Passipg  from  this  subject,  he  said,  in  a  playful  mood,  "  I 
will  shew  you  something  very  curious,"  and  he  produced  another  num- 
ber of  Wilson's  paper  of  September  10th,  1827,  and  pointing  to  an 
oiitorial  paragraph,  desired  me  to  read  it  first,  and  then  hear  the 
cqilanation.     It  run  thus :  (after  noticing  some  communications  to  the 
Aaalic  Society  finom  Mr.  Hodgson :)   "  In  connexion  with  the  literaturo 
and  religion  of  Thibet,  and  indeed  of  the  whole  of  the  Bhoti  countries, 
we  are  hajq[>y  to  learn,  that  the  patronage  of  the  (Government  has 
enabled  the  Hungarian  traveller,  Csoma  De  Koros  to  proceed  to  Upper 
Bosahir  to  prosecute  his  Thibetan  studies  for  three  years,  in  which 
period  he  engages  to  prepare  a  comprehensive  Grammar  and  Vocabulary 
of  llie  language,  with  an  account  of  the  history  and  literaturo  of  the 
eountry.    These  objects  aro  the  moro  desirable,  as  we  understand  Mr. 
De  Knos  considers  the  recent  labours  of  Klaproth  and  Remusat,  with 
regard  to  the  language  and  literature  of  Thibet  as  altogether  erroneous. 
Mona.  Remusat,  indeed,  admits  the  imperfectness  of  his  materials,  but 
Klaproth,  as  usual,  pronounces  excathedra,  and  treats  the  notion  of  any 
successful  study  of  Thibetan  by  the  English  in  India  with  inefiable  con- 
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tempt."  "Now  I  do  not  reooUect,"  said  Mr.  De  Kdrde* "  that  I  gave  mj 
opuuon  of  Kli^iroth  as  it  la  gmn  here«  bat  oh !  Wilaon  waa  veiy,  very/' 
and  he  shook  his  head  aignificantly, "  against  Kliqiroth ;  and  be  tooktUi 
opportiinitjr  to  pull  him  down,  and  favour  Remnsat.  It  is  very  corioiu ;" 
and  be  langbed  beartily.  Not  being  of  the  initiated  in  tbe  enzioBities 
of  Thibetan  literatore,  I  did  not  fully  appreciate  the  jest;  but  othen 
probably  will,  and  I  was  greatly  interested  vrith  die  keen  enjoyment 
produced  in  the  mind  of  the  Ascetic,  by  this  sabject. 

At  the  same  visit,  he  produced  "  Hodgson's  lUostnitions  of  the 
literature  and  Religion  of  theBuddhiBts,"  and  asked  me  if  I  had  seen  it; 
on  being  tdd  that  I  had  a  copy,  and  had  been  familiar  with  its  contents  ia 
progress  of  collection,  although  unversed  in  the  sabject ;  he  said,  "He 
sent  me  this  copy ;  it  is  a  wonderfbl  combination  of  knowledge  oa  a 
new  subject,  with  the  deepest  philosophical  speculatioDs,  and  will  as- 
tonish the  people  of  Europe ;  there  are  however  some  mistakes  in  it"  I 
think  he  then  said,  "  In  your  paper  on  the  limboos,  you  asked  if  the 
appellation  '  Hung,'  distinctive  of  families  of  that  tribe,  had  any  re- 
ference to  the  original  '  Huns,'  the  objects  of  my  search  in  Asia.  Itii 
a  curious  similarity,  but  your  '  Hungs'  are  a  small  tdbe,  and  the  peo- 
ple who  passed  fiom  Asia,  as  the  progenitors  of  the  Hungarians,  were 
a  great  nation."  I  replied,  that  as  the  original  cauutry  of  the  Limboo 
**  ^ungs"  veas  undoubtedly  north  of  the  Himalaya,  and  as  he  believed 
the  same  to  be  the  case  as  regarded  the  "  Huns,"  it  was  at  all  events 
possible,  that  tiie  "  Hungs"  of  this  neighbourhood,  might  have  been  aa 
off-shoot  from  the  same  nation.  **  Yes,  yes,"  he  rejoined,  "  it  is  veiy 
possible,  but  I  do  not  think  it  is  the  case."  And  then,  as  if  preferring  t» 
luxuriate  in  remote  speculations  on  his  beloved  subjects  rather  tiiaa  ia 
attempting  to  put  an  end  to  them  by  a  discovery  near  at  hand,  he  gsre 
a  rapid  summary  of  the  maimer  in  which  he  belie¥ed  his  native  hnd 
was  possessed  by  the  original  "  Huns,"  and  his  reasons  for  tncing  Ihem 
to  Central  or  Eastern  Asia.  This  was  all  done  in  the  most  enthasiastio 
strain,  but  the  texture  of  the  story  was  too  com|^cated  for  me  to  take 
connected  note  of  it.  I  gathered,  however,  from  his  ccmversation  of  tfav 
day,  and  of  the  previous  ones  since  our  acquaintance,  that  all  his  hopes 
of  attaining  the  object  of  the  long  and  laborious  search,  were  centred  si 
the  discovery  of  the  country  of  the  **  Yoogars."  This  land  he  believed  to 
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k  to  the  east  and  north  ol  LaBsa  and  the  provinoe  of  Kham,  and  on  the 
votam  confinen  of  China ;  to  reach  it,  was  the  goal  of  his  most  ardent 
nriiei,  and  there  he  fully  expected  to  find  the  ttihes  he  had  hitherto 
nag^t  in  vain.  The  fbondation  of  his  hopes,  to  any  one  not  deeply 
iabaed  with  enthnsiasm,  or  accustomed  to  put  faith  in  philological 
dtuSae^  will  prdbahly  appear  vague  and  insecure.  It  was  as  follows, 
is  so  ftf  as  I  could  gather  fix>m  his  repeated  conversations.  In  the 
&fectB  of  Europe,  the  Sdavonic,  Celtic,  Saxon,  and  German,  I  believe, 
tke  people  idio  gave  their  name  to  the  country  now  called  Hungary, 
voe  styled  Hunger  or  Ungur,  Oongar,  or  Yoongar;  and  in  Arabic, 
Tnkiih,  and  Fenian  works,  there  are  notices  of  a  nation  in  Central 
km,  resembling  in  many  respects  the  people  who  come  from  the  East 
iato  Hungary.  In  these  languages,  they  are  styled  Oog^,  Woogur, 
Voogur,  or  Yooff^,  according  to  the  pronunciation  of  the  Persian  let- 
ter, sod  from  the  same  works  it  might  be  inferred,  he  said,  that  the 
amtry  of  the  **  Yoogurs"  was  situated  as  above  noted.  There  were 
coflstend  reaaons  which  led  him  to  this  conclusion,  but  he  did  not  lay 
■ndi  stress  on  them,  and  they  have  escaped  my  memory.  It  has  since 
occaned  to  me,  that  at  the  time  of  the  conversations  now  detailed^  Mr. 
De  Koroe  had  some  presentiment  that  death  was  near  him,  for  on  no 
fama  occaaion  was  he  so  communicative,  nor  did  he  express  opinions, 
«if  he  waa  very  anxious  they  should  be  remembered.  On  this  day  he 
certainly  did  so,  and  I  fed  it  due  to  his  memory  to  record  them,  even  in 
IUb  impeifsct  manner.  To  give  his  opinions  point,  it  would  require  a 
bowledge  of  the  subjects  on  which  he  discoursed,  to  which  I  cannot 
fRCend;  yet  sudi  as  they  are,  they  may,  as  the  last  words  of  an  extra- 
criinaiy  man»  be  prized  by  those  who  honoured  him  for  his  acquire- 
amti,  and  admired  him  for  his  unwearied  exertions  in  the  cause  of 
ttantnre,  languages,  and  histcny. 

Although  so  much  better  on  the  7th  than  on  the  previous  day,  I 
beaded  that  a  return  of  fever  was  impending,  and  I  again  urged  him 
to  take  medicine,  but  in  vain.  On  the  8th  I  did  not  see  him,  but  on  the 
■Mxniiig  of  the  9th,  on  visiting  him  with  Dr.  Chriffith,  I  found  that  fever 
U  retained ;  he  was  confused,  and  slightly  delirious ;  his  countenance 
ins  aankeny  anxious,  and  yellow,  and  altogether  his  state  was  bad  and 
^ngieroas.    After  much  trouble,  we  got  him  to  swallow  some  medicine, 
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and  had  his  temples  robbed  with  blistering  fluid.  On  the  mormng  d 
the  10th  he  was  somewhat  better,  but  stiU  unaUe  to  talk  oomiecfcedly 
or  distinctly ;  towaxds  evening  he  became  oomatoee,  and  oontmned  m 
untQ  5  A.  M.'  df  the  11th,  when  he  ezpn^d  without  a  groan  oar  stroggk 
On  the  12th  at  8  a.  m.  hisx^mains  were  interred  in  the  burial  gnyondd 
this  station.  I  read  the  funeral  aeryice  over  him,  in  the  presence  of  al- 
most all  the  gentlemen  at  the  place. 

The  effects  consisted  of  4  boxes  of  books  and  papers,  tiie  suit  of  Uae 
clothes  which  he  always  wore  and  in  which  he  died,  a  few  shiits  aai 
one  cooking  pot.  His  food  was  confined  to  tea,  of  which  he  was  toj 
ftmd,  and  plain  boiled  rice  of  which  he  ate  very  little.  On  a  mat  m 
the  floor  with  a  box  of  books  on  the  four  sides,  he  sat,  ate,  Blq>t,  tad 
studied,  never  undressed  at  night,  and  rardy  went  out  during  the 
day.  He  never  drank  wine  or  spirit,  or  used  tobacco  or  other  stimii* 
lants.*  *  *  * 

Annexed  is  a  detailed  list  of  the  contents  of  the  boxes.  Among luspih 
pers  were  found  the  bank  notes  for  Rs.  800,  to  whidi  he  alluded  befae 
his  death,  and  a  memorandum  regarding  Government  Faper  for  Ri 
5,000,  which  it  is  stated  in  transcript  of  aletter  to  the  Qovemment,  dit* 
ed  8th  February,  1842,  it  was  his  wish  to  leave  at  his  death  to  &» 
Asiatic  Society  of  Bengal  for  any  Uterary  purpose.  Gash  to  the  number; 
of  Rupees  224  of  various  coinage,  and  a  waist  belt  containing  26  goU 
pieces,  (Dutch  ducats  I  believe,)  completes  the  money  part  of  his  efiects.  > 
From  this  I  shall  deduct  the  funeral  expenses  and  wages  due  to  hi^ 
Lepcha  servant,  and  retain  the  remainder,  along  with  the  books  audi 
papers,  until  I  receive  the  orders  of  Government  for  disposing  of  tbe&; 
As  the  deceased  was  not  a  British  subject,  I  have  not  made  the  iisqiI| 
advertisement  of  the  possession  of  his  eflects,  nor  have  I  taken  dcgej 
of  them  in  the  Civil  Court,  but  in  my  capacity  of  Political  Officer  in  tin 
direction. 

From  a  letter  of  James  Prinsep's  among  the  papers,  I  gather  that 
was  a  native  of  the  town  of  "  Pest,"  or  Pesth,  in  the  province  of 
sylvania,  and  I  have  found  transcript  of  a  letter  addressed  by  him  to 
Austrian  Ambassador  in  London,  apparentiy  on  matters  connected 
his  native  country ;  I  presume  therefore,  that  the  proper  mode  d 
ing  his  death  known  to  his  relations,  if  such  there  be,  and  of  di: 
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qr  not  witted  by  him,  will  be  through  the  Austrian  Am- 
tike  BritlBh  Court.  In  tome  doeumentB  I  found  his  ad« 
'  KoTBii  Geoma  Saudor." 

I  have  the  honor  to  be,  &c. 
(Signed)        A.  Campbell,  S/MpermtemlimU. 


I 


May  add  to  Mr.  Campbell's  intereiting  paper  such  confinnatioii  as  my 

lies  me  to  |pva  of  Ike  opiniioii  hdd  by  the  deceased  philologist  on  the 

I  Huns,  which  with  singular  opinions  on  the  Boodhist  faith,  constituted 

^rite  speculations.    He  on  more  than  one  occasion  entered  on  the  sub* 

I  at  great  length,  detailing  in  paitienlar  the  SamterU  origin  of  existing 

and  hill  rangea  in  Huagary:  my  aonslant  request  at  the  close  of 

ions  used  to  be,  that  he  would  record  these  speculations.   He  inrariably 

g  darkly  to  the  possibility  of  his,  one  day,  having  it  in  his  power  to 

worid  something  sooader  than  ipeculatioii.    In  proportion  as  I  pressed 

ect,  he  became  more  resenred  with  me  on  these  particular  questions. 

have  an  antipathy  to  his  opinions  being  published.    I  remember  his 

lae  day  a  quantity  of  curious  speculation  on  the  derivation  of  geogra- 

p  in  Central  Asia.    Some  months  afterwards,  I  had  occasion  to  ipniwM^tt 

nf  the  nomenclature  of  the  Ozus,  and  writing  to  him,  recapitulated  his 

e  subject,  and  begged  to  be  allowed  to  publish  it  by  authority.    His 

**that  he  did  not  remember."    His  exceeding  difidence  on  subjects  on 

t  have  dictated  to  the  learned  world  of  Europe  and  Ajia,  was  the  most 

in  him.    He  was  very  deeply  read  in  general  literature,  independently 

lore ;  but  never  did  such  acquirements  centre  in  one  who  made  such 

then. 

f  A 

I : 

hmmf  a  Map  of  the  Isle  St.  Mabtin'b.    By  C.  B.  Orbbn- 
LAW,  Esq.,  Secretary  to  the  Marine  Board. 

ke  time  since  the  annexed  m^>  of  a  Survey  ol  the  Island  of 

i%  south  of  die  RiTer  Naaf  on  the  Anmcan  Coast,  has  been 

poUication  in  the  Journal.    It  is  by  t^e  late  Mr.  Frederick 

rho  commanded  a  schooner  employed  on  that  Coast  for  the 

of  salt  smuggling. 

of  this  and  other  islands  and  places  on  the  Coasts  foormed 
k  of  the  established  duties  of  Mr.  Bedford's  office,  but  he  under- 
pm  and  executed  them  with  a  zeal  and  spirit  that  won  for  him 

t  opinion  of  his  immediate  superiors  in  the  province,  and  with  an 
faich  would  assuredly  have  obtained  him  the  future  support  and 
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countenance  of  the  Oovemment,  had  he  liyed  to  cany  on  the  further 
surveys  which  were  in  contemplation. 

Unfortunately,  however,  the  Osprey,  the  beautiful  schooner  wfaidi 
he  commanded,  was  lost  on  the  night  of  the  15th  of  November  last  m  t 
gale  of  wind.* 

The  survey  of  St.  Martin's  Isbnd,  however,  formed  but  a  small  portion 
of  what  he  had  already  performed.  He  made  a  similar  survey  of  Oyster 
Island,  and  of  the  mouth  of  the  Myoo  River,  and  his  maps  and  charts 
formed  part  of  a  lengthened  Report  from  the  Commissioner  of  the  pro- 
vince. Captain  Bogle,  on  the  propriety  of  establishing  a  regular  chain  of 
lights  on  the  coast.  I  have  no  purpose,  however,  to  go  into  that  ex- 
tensive question,  although  in  connection  with  the  increasing  proqierity 
of  the  province,  ariang  fiom  its  rapidly  increasing  growth  and  export  of 
rice,  as  also  with  the  consideration  of  the  probable  eventual  establishmwit 
of  a  naval  port  at  Kyouck  Phyoo,  it  is  an  interesting,  if  not  an  impor- 
tant question. 

My  present  remarks  are  necessarily  confined  to  St.  Martin's  Islaiid, 
and  in  addition  to  what  is  stated  by  Mr.  Bedford  in  the  sketch  itxlt 
in  respect  to  the  nature  of  the  soil,  I  am  enabled  to  add  the  following 
from  the  Commissioner,  who  says,  I  think  justly,  that  this  Island 
appears  to  be  capable  of  being  turned  to  profitable  account. 

Captain  Bogle,  after  adverting  to  Mr.  Bedford's  remarks  on  tiie  best 
position  for  a  light  House,  observes, 

"  It  is  not  only  as  a  light  house  station  that  this  Ishind  appean  to 
be  deserving  of  attention ;  as  a  Sanatarium  for  the  people  of  Calcutta, 
it  would  I  have  no  doubt  be  found  invaluable ;  it  cannot  be  at  all  subject 
to  the  evils  of  the  climate  of  Arracan,  for  it  is  too  fsr  north,  and  ii 
besides  six  miles  from  any  land ;  it  is  about  four  miles  long  by  (me  mOe 
broad  at  the  north  end ;  it  has  plenty  of  excellent  fresh  water;  tartly 
and  doubtless  oysters  abound ;  the  sea  around  it  supplies  large  quantitiei 
of  the  finest  fish ;  the  soil  is  in  part  excellent,  probably  well  adapted  to 
the  growth  of  vegetables ;  it  possesses  some  pretty  undulating  sceoayi 
the  nortbem  portion  of  the  Island  being  a  perfect  park ;  there  is  space 

• 

•  It  appean  tliat  the  Otpreif  left  the  Naaf  on  the  15Ui  of  November,  and  hai  not 
since  been  heard  of,  but  u  a  sudden  and  severe  gale  occurred  during  the  night,  thsn 
is  DO  doubt  she  foundered.  He  himself  had  only  on  the  9Ui  of  the  same  month  writteot 
that  she  was  as  fine  a  craft  as  could  be,  and  that  he  considered  her  equal  to  any  aerrice. 
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for  ten  or  twehe  bungalows  with  compounds,  as  well  as  lor  Natives' 
bonscB.  The  beach  afibrds  a  beautifiil  ride  and  sjdtendid  sen-bathing, 
ud  in  the  N.  £•  monsoon,  the  climate  is  superlatively  fine,  as  it  must 
ako  be  in  the  months  of  March,  April  and  May,  when  the  sea  breease 
blows  most  refreshingly ;  in  short,  it  is  described  as  a  very  agreeable 
Usnd,  and  one  which  owing  to  its  proximity  to  Calcutta,  and  its  re- 
Boteness  from  external  evils  and  temptations,  might  possibly  be  found 
a  most  admirable  location,  not  only  for  the  higher  classes,  but  for  Eu- 
ropean invalid  scddiers." 

I  can  add  nothing  to  this  very  interesting,  though  simple  notice  of 
Giptain  Bogle,  beyond  the  expression  of  my  hope,  that  some  parties  may 
be  found  sufficiently  enterprirang  to  make  trial  of  the  capabilities  of  the 
Usnd,  bearing  in  mind,  that  there  is  a  regular  established  intercourse 
between  Calcutta  and  Arracan  by  means  of  the  Amherst,  and  that  there- 
fore there  would  always  be  periodical  opportunities  of  coming  and 
goiog ;  add  to  which,  it  is  to  be  hoped,  that  another  vessel  will  shortly 
be  sent  to  take  the  place  of  the  iU-frtted  Osprey,  which  by  her  visits 
would  help  to  enliven  the  place,  and  add  to  the  means  of  communication. 


Or  ike  Cottom  called  "  N^arma"  by  Dr.  lavivs.  Residency  Swrgeom  at 
CkoaUor.    Communicated  by  Colonbl  Sfibbs,  Resident  at  that  Court, 

I  have  the  honour  to  forward  to  you  the  result  of  my  inquiries  re- 
garding the  Nurma  cotton,  which  I  have  only  now  been  able  to  com- 
plete. I  send  the  information  I  have  obtained  in  the  form  of  question 
snd  answer. 

I  beg  to  call  your  attention  to  the  feet,  that  Nurma  is  the  name  ap* 
piled  to  this  cotton  by  the  Mussulmans  only ;  and  that  the  real  name 
from  time  immemorial  is  "  Burari,"  and  that  it  is  in  all  probability 
indigenous.  The  Nurma  is  not  produced  as  a  crop  at  Chanderee,  but  is 
imported  as  required  from  Cholai  Muhasur  on  the  Nerbudda,  where  it 
tt  regularly  cultivated. 

A  few  years  since,  an  experiment  was  tried  at  Chanderee  of  growing 
the  Nurma  cotton,  but  as  the  cotton  yielded  was  not  so  good  as  that 
imported,  and  as  insects  and  frost  injured  the  plants,  and  as  the  cotton 
adhered  very  firmly  to  the  seed,  the  ryots  at  once  gave  up  their  inten- 
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tbn  of  cnltiYKting  the  Nmma  pbnt.  This  afaandomneiftt  teems  to  hmt 
beea  very  prematiire ;  as  it  k  most  likely  that  m  Utile  moie  care  and 
perBCverance  wodUL  baive  iasuxed  snooesB.  The  present  demand  far 
Numa  cotton  is,  howerer,  ao  very  smalL  the  trade  in  fine  Mamoodki 
being  little  or  B<Nae,  that  no  enoooragement  is  afforded  to  die  eoltiva- 
tors.  The  preaent  aapply  of  Nuina  cotton  from  Cholai  Mnliasv 
at  Chanderee  has  been  five  years  in  the  godowns  there,  and  is  hx  from 
exhausted,  and  can  be  had  there  at  three  seers  per  Chanderee  nqtee. 

It  will  be  observed,  that  the  Nurma  cotton  is  naturally  of  a  dii^ 
yellowish  colour;  it  is  also  gathered  very  carelessly;  the  wed  adbeies 
strongly  to  the  seed ;  and  the  fibre  though  fine,  is  not  long  in  the  ila- 
ple.    It  is  vastly  inferior  to  Sea  Island  cotton  in  every  respect 

I  take  the  liberty  of  aending  another  specimen  of  oonunoa  AmerieaB 
cotton  grown  by  me  at  Owalior  last  rains.  This  cotton,  it  will  be  secD, 
is  finer,  and  in  every  respect  better  than  the  Nunaa  cotton ;  the  Gfaaa- 
deree  people  themselves  say  so,  and  this  common  AiMffiean  oottoa  can 
easily,  under  prc^per  treatment,  be  introduced  into  India.  The  Nania 
cotton  can  no  doubt  be  spread  over  the  country  in  suitable  plaoes;  bat 
it  will  never  equal  the  American  cotton.  The  fineness  of  spinning  b 
no  criterion,  as  the  invisible  thread  of  Chanderee  has  been  £ur  loipsM- 
ed  by  the  Manchester  tniM*>iinft  spinning,  where  one  pound  of  the  beat 
cotton  has  been  extended  to  8  skeins  of  180  yards  each,  but  this  degree 
of  fineness  is  not  a  desidoatum  in  Bngland,  and  has  been  effected  onlj 
as  a  curiosity. 

The  labour,  delay,  and  expense  of  the  Chanderee  Mamoodiemannfte- 
ture  of  any  degree  of  fineness  is  exceedingly  great.  The  finest  Mip 
moodie  piece  of  five  yards  costs  Chanderee  rupees  100;  the  breaddi 
being  only  half  a  yard,  while  fi)r  this  sum  ten  pieces  of  fine  Scotch  Cm- 
bric  can  be  purchased  even  up-the-country  of  beautiful  even  texture, 
7  yards  long  and  a  yard  wide. 

The  greatest  trouble  and  time  is  taken  in  collecting  akeios  fitm  tiki 
different  spinners  of  equal  fineness. 

Ut  Query. — ^What  is  Ihe  kind  of  cotton  called  Nurma;  is  it  of  this 
country  or  foreign ;  and  if  foreign,  in  what  way  has  it  been  introdaced; 
who  brought  the  seed  first,  and  from  what  country  ? 

let  Answer. — ^Nurma  cotton  is  fi)reign  according  to  universal  belief 
at  Chanderee ;  has  always  been  brought  to  Chanderee  from  Cholai  Mi- 
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iiisiir  beyond  Kidore  on  the  Nertiadda;  the  best  Niuma  cotUm  is 
akne  hrougfat  from  that  pkoe.  The  Choki  Muhasur  seed  haa  cm  one 
\  QCBuaaa  been  sown  at  Chanderee  as  an  experiment,  and  though  the 
(  OBtton  produced  was  fine,  it  wu  not  at  all  equal  to  the  real  Nurma 
cotton  of  Cholai  Mnibaaor.  The  inhabitanta  of  Chanderee  have  no 
idea  of  tlie  tine  of  the  introdnctiatt  of  Nnima  ootUm  into  ladia.  For 
tkbstSS  yean,  the  psesentineneaa  of  thread  has  been  span;  lormerly 
tiie  thread  tipoM  was  to  very  fiae  as  to  require  a  blanket  on  the  ground 
■wMtened  to  receiye  it  as  it  came  from  the  vheel,  when  the  thread  was 
Karoely  viaible;  and  it  is  said,  that  a  skein  placed  loosely  in  a  aaocer 
qI  miter,  might  have  been  drank  unknown  to  the  person  swallowing  it. 
Mussulmans  and  Hindoos  of  att  daases  equally  employ  themselves  in 
iliming  this  oottcm.  Nvrma  is  the  name  given  by  the  Mussulmans ; 
the/eal  name  from  time  immemnrial  is  '*  Bmrath'*  which  would  indicate 
Boar  as  the  original  country  of  this  cotton ;  or  the  word  may  have 
siien  from  the  cotton  drawing  easily  out  into  a  thread,  from  "  tersxa," 
to  draw  out. 

9ad  Qury. — Is  Nurma  ootton  produced  in  the  common  fields,  or 
does  it  require  peculiar  ground  and  treatment  ? 

Sad  Aiuwer, — ^Nurma  cotton  has  always  been  imported  into 
Chanderee,  and  has  only  once  been  sown  there  about  five  3^earB  ago. 
Hie  Nurma  seed  was  sown  at  the  viUages  of  Keerawul  and  Sersode, 
four  miles  from  Chanderee ;  the  cotton  produced  was  not  so  good  as 
that  of  Chohu  Muhasur,  the  crop  was  besides  injured  by  insects,  the 
lyots  therefore  did  not  sow  it  again.  It  appears,  however,  evident,  that 
tiie  Nurma  cotton  would  succeed  about  Chanderee,  but  there  being 
very  litde  demand,  there  is  no  encouragement.  At  present  Cholai 
Muhasur  siqyplies  amply  more  than  is  required  at  Chanderee.  As 
stated,  three  beegahs  were  sown  at  Keerawul,  and  two  beegahs  at 
Senode,  and  the  cotton  produced,  though  fine,  was  like  common  country 
ootton  in  adhering  firmly  to  seed,  and  hence  was  rejected  by  the 
spimias.  The  soiIb  at  these  villages  are  light  brown  loams.  In  these 
native  experiments,  the  Nurma  seed  was  sown  in  the  same  way  as  the 
common  country  cotton.  After  the  first  ram  in  June,  the  ground  was 
ploughed,  then  allowed  to  imbibe  a  heavy  shower,  the  seed  was  then 
sown,  then  harrowed  with  the  wooden  "puUla,"  then  exposed  to  a  few 
dnys'  rain,  after  which  the  young  plants  were  weeded  by  the  hand,  the 
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ground  was  then  hoed,  after  which  common  manure  was  spnad  over 
the  field  by  the  hand  amongst  the  plants,  the  weeding  and  hoeing 
were  repeated  at  intervals  several  times.  The  crop  was  nearly  destroy- 
ed by  small  insects,  and  by  frost.  The  Nuxma  cotton  prodnoed  at 
these  villages  on  this  occasion,  required  the  seed  to  be  separated  fron 
the  cotton  by  the  charkee,  or  rollers ;  while  the  seed  of  real  Nunna 
cotton  from  Chdiai  Muhasur  is  easily  and  immediately  separated  torn 
the  seed,  merely  by  rolling  it  lightly  with  a  wooden  pin,  or  by  pockiDg 
it  with  the  hand. 

Srd  Query. — ^Do  the  natives  laigely  manure  the  fields  for  Nansa 
cotton ;  and  is  a  peculiar  manure  used  ? 

Srd  A$uwer. — ^This  I  have  written  to  inquire  at  Chdiai  Muhasur. 

4th  Query, — ^At  what  season  is  Nurma  cotton  sown,  and  in  wbat 
manner ;  when  is  the  crop  ready,  and  after  gathering,  how  is  it  cleaned? 

4th  A$uwer. — ^After  the  first  Ml  of  rain  in  June,  in  the  same  medud 
as  country  cotton.  The  crop  is  gathered  about  October  or  November 
at  seven  or  eight  intervals,  according  to  the  &vourableness  of  the  season, 
and  is  cleaned  by  the  hand,  or  a  small  wooden  rolling  pin.  Tht  dem- 
ing  is  evidently  very  much  neglected,  as  the  Nurma  cotton  is  brought 
from  Cholai  Muhasur  in  the  same  dirty  state  as  the  specimen  seat 
Before  spinning,  the  Nurma  cotton  is  pulled  out  fiar  sul  boors  by  the 
fingers,  and  then  is  drawn  out  and  dusted  by  a  small  apparatus,  (o 
"pk^e,")  of  a  catgut  thread  struck  by  a  mallet,  and  is  then  roDed 
on  small  sticks,  from  which  it  is  placed  in  paper  sheaths  to  spin  cS, 
each  sheath  having  a  leather  wrapper  to  give  a  firm  hold,  andabo 
to  prevent  the  perspiration  soiling  the  ccmtsined  cotton.  It  is  spaa 
by  very  small  wheel,  having  a  very  fine  spindle. 

5th  Query, — ^What  is  the  price  of  the  best  Nurma  cotton,  and  to 
what  country  is  it  exported  ? 

5th  Answer, — ^Formerly  as  there  was  a  great  demand  at  Chanderee.  and 
as  the  supply  from  Cholai  Muhasur  was  in  a  degree  limited,  the  Nuraii 
cotton  cost  Chanderee  rupee  1  per  seer ;  now  the  demand  has  ao  greatif 
fedlen  off,  that  three  seers  can  be  had  for  the  same  sum.  This  oottos 
is  alone  imported  to  Chanderee  from  Cholai  Muhasur ;  it  is  not  known 
to  be  imported  into  any  other  place;  for  several  years  Nurma  cottoi 
has  not  even  been  brought  to  Chanderee ;  the  finer  cotton  Mamoodia 
being  in  very  little  demand,  the  trade  has  vastly  diminished.    Rid 
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ntEvee  only  make  kufAm  for  duB  fine  cloth,  which  is  sold  ia  a  veiy 
iew  flhope.    The  Nimia  cotton  of  which  these  MamoodicB  are  now 
■ade,  has  been  in  the  Chanderee  godowns  for  fire  or  aLi  yoors  past, 
and  does  not  spoil  by  keepiqg. 
$tk  Qwety, — ^How  many  years  does  the  Nnrma  oottm  remain  in 

Cfft  Answer. — One  yeur  only. 

7ll  Qmrf. — ^What  8<h1b  are  deemed  the  best  for  the  Nnrma  cotton  ? 
^xwmens  of  the  soils  are  reqaired. 

7tk  Answer. — ^Ilie  lif^t  brown  loams  are  deemed  the  best  cotton 
nib.  The  Sersode  soil  is  only  sent ;  one  specimen  firom  the  surface ; 
Qsefrom  8  inches  deep ;  one  £rom  1^  foet  deep. 

8^A  Qmrf. — The  nature  of  the  soils  and  minenQs  around  the  cotton 
idds? 

%tk  Answer, — ^These  specimens  for  reasons  stated  have  not  been 
trooglit. 

9A  Qserf. — Are  the  Norma  cotton  fields  watered  or  not ;  and  if 
Mered,  how  often  ^ 

911  Answer. — They  are  never  watered,  being  left  solely  dependent 
OS  die  rains. 

IM  Qnery. — ^When  the  Nurma  cotton  plants  are  about  to  flower,  are 
die  tops  broken  off  or  not  ? 

lOtk  Answer. — ^The  plants  are  always  left  in  their  native  li^rarianoe. 

lltk  Qnerf. — ^A  specimen  of  Nurma  cotton  is  required. 

lltk  AnssMT, — ^The  specimen  of  Nunna  cotton  is  one  imported  at 
Chanderee  from  Cholai  Muhasur ;  there  is  also  a  specimen  of  the  deterio- 
nted  Nuima  cotton  fimn  seed,  as  stated,  sown  at  Chanderee. 

I2tk  Qnerf. — ^When  the  Nnrma  crop  is  ripening,  is  the  plant  liable 
todissase? 

IM  Answer. — ^The  Nurma  plants  produced  at  Cbanderee  were  much 
injured  by  insects  and  by  firost.  The  insects  were  like  those  n^oths 
tint  destroy  woollen  cloths. 

IMk  Qnerff. — ^When  the  fields  of  Nurma  cotton  produce  plentiful 
crops,  what  tax  is  paid  per  beegah  ? 

13/A  Answer. — ^FVom  eight  annas  to  one  rupee  a  beegah,  as  for  other 
crops. 

14M  Qnerf. — ^At  Chanderee  how  deep  are  the  weU8>  and  in  what 

■tntiun  is  water  found  ? 

2t 
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I4th  Answer. — ^About  forty  cubits  deep  the  water  is  found  in  sind- 
stone:  the  water  is  excellent. 

15^A  Query. — Specimens  of  the  thread  of  which  the  fine  Mamoodiei 
are  made  are  required  ? 

I5th  Answer. — ^Two  skeins  or  "puckeriee"  of  tibue  diread  are  sent* 
the  finest  weighs  2:^  mashas,  and  costs  4  aimas ;  the  coarser  weighs  3} 
mashas,  and  costs  3^  annas ;  one  of  these  "  puekeriea"  cannot  be  spim  in 
less  tiian  four  days.  They  are  spun  by  all  parties,  and  ^en  ooQedBd, 
are  arranged  according  to  tiieir  fineness. 

QwAisioR,  March  17»  1842. 


KoTB.-— My  readers  may  recollect,  that  **  Nurma**  cotton  from  the  neighboorhood  of 
Herat,  wai  one  of  the  sampletof  the  tiaplea  of  trade  between  Sinde  and  Khonsn, 
and  that  '*  the  foreign  origin"  of  the  Nurma  grown  in  Bundelkhond  waa  then  acoonit- 
ed  for  by  me  by  the  natural  supposition,  that  the  fine  cotton  was  brought  into  Iht 
country  by  the  early  Mussulman  invaders ;  an  opinion  which  I  still  adhere  to.  iTj 


On  a  Cylinder  and  certain  Geme,  collected  m  the  neighboarhood  of  Herat 

by  Major  Pottmger.    By  the  Eoiroa. 

1  have  selected  the  gems  figured  in  the  annexed  plate  fimn  among 
a  collection  placed  in  my  hands  by  Major  Pottinger.  Tlie  cylinder 
(Fig.  1,)  is  a  very  curious  relic  indeed.  It  was  found  on  the  hilla  doae 
to  Herat  by  an  Eimauk  woman,  from  whom,  I  believe.  Major  Potdnger 
purchased  it.  The  material  of  which  it  is  composed,  as  well  as  the 
figures,  and  Cuneiform  characters  upon  it,  having  equally  bafiled  conjec- 
ture and  ordinary  investigation,  I  sent  the  impression,  taken  in  sealing- 
wax,  to  Major  Kawlinson  at  Candahar,  requesting  him,  acquainted  as  he 
is  with  some  of  the  forms  of  the  Cuneiform  character,  to  give  me  bis 
opinion  upon  it;  while  I  applied  to  my  friend,  Mr.  Piddington,  now 
Curator  of  the  Geological  branch  of  the  Museum  of  the  Asiatic  Society, 
to  determine,  if  possible,  the  material  of  which  the  cylinder  was  com- 
posed. His  opinion,  in  which  Profiessor  O'Shaughnessy  concurred,  was 
given  me  as  follows : — 

*'  At  the  request  of  our  Secretary,  I  have  examined  this  precious  rdic 
as  to  its  physical  properties.     Its  dimensionB  are> 

Height,        . .  .  •  1.1 

Diameter, 0.5 

Diameter  of  the  hole,  0.2 


1912.]  On  a  Cylinder  tmd  eeriam  Gefm,  SfC.  517 

'*Ilie  liole  is  not  drilled  tfarongli  tlie  exact  centre,  and»  as  may  be  seen 
by  looking  into  it,  has  been  diiUed  from  opposite  ends.  Its  hardness 
ii  very  consideralde,  as  a  good  file  will  scaiody  touch  it.  It  is  magnetic, 
bnt  not  strongly  so,  and  its  spec.  gray,  by  two  trials  at  a  temperature  of 
83^  is  4.97.  Neither  nitric  nor  muriatic  adds  produce  any  effect  on 
ils  mAee.  Its  colour  is  a  dark  blaKk  grey,  with  minute  shining  specks, 
(probaUy  of  magnetic  oxide  of  iitm  or  mica,)  only  seen  in  a  strong  Ugh^ 
cr  by  a  magnifier. 

**  As  it  is  by  frur  too  valuable  to  take  even  the  minutest  portion  for 
a  bbwpipe  analysis,  I  am  deprived  of  any  ftrtlier  means  of  ascertaining 
iHiat  it  can  be.  Its  high  specific  gravity  places  it  hi  out  of  the  class 
of  banlts,  to  whii^  it  would  at  first  be  referred  on  a  cursory  inspection ; 
lad  its  hardness  out  of  tlie  magnetic  iron  ores.  I  am  inclined  to  think 
it  a  lermginous  titanite,  analogous  to  that  described  by  Kliqproth  from 
Aschafifenbouig,  in  Silesia.  Perhaps,  though  not  exactly  a  physical  pro- 
perty, I  should  not  omit  to  remark  tiie  admirable  sharpness  of  the  cha- 
laetas,  whieh  it  is  doubtfol  wy  metallic  tool  could  have  produced. 

"I  add  here  from  thelxmdbn  translation  of  1801  of  Klaproth's  Essays^ 
p.  504,  the  cheoiical  characters  of  his  fossil : — 

'  GnloMr.— Iron  black,  accompanied  outwardly  by  a  moderate,  in- 
wardly by  a  stonger,  metallic  lustre. 

'F^radmre. — ^Uneven  and  of  a  fine  grain;  firagments  indeterminately 
angular. 

'  Hurdneai, — Very  brittle  and  hard,  md  only  with  difficulty  ground  to 
a  subtle  powder,  which  is  black. 

*  Specific  GravUy,  4.74.— (This  was  probably  at  60^.) 

'  Ifo^aefum.— Not  attracted  by  the  magnet  even  in  the  small  splinters, 
aor  does  it  attract  the  least  particle  of  iron.  The  more  remarkable  is  it, 
therefore,  that  it  attracts  and  repels  the  poles  of  the  magnetic  needle,  or 
any  moveable  magnetic  bar. 

*  C^nqtonHam.'^-OxydR  of  Iron,  78.    Qxyde  of  Titanium,  22=  100.' 

*'  So  fiur  Kh^roth.  I  may  add,  that  tiie  degree  of  magnetism  which  he 
here  describes^  is  that  which  our  cylinder  also  possesses,  and  which  is 
now  well  known  to  be  merdy  an  inferk»  degree  of  the  same  dement.'^ 

Tbt  chaiacter  Major  Rawlinson  informs  me,  is  the  third,  or  mixed 
order  of  the  Gundform  writing.  He  supposes  the  inscription  to  express 
some  formula  of  prayer,  or  adjuration.  The  cylinder  being  evidently  an 
amulet  to  be  worn  suspended  round  the  neck,  or  the  arm,  or  perhaps 
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OB  a  Btriiig  rovad  the  middlje,  aa  with  the  amidetB  ai  a  somewhat  onilir 
ehape  worn  by  (Mdran  in  tfab  ooimtiy,  hb  ooojectore  is  ni  •&  pro- 
bability correct.  The  figures  and  emblems  on  the  cyMnder  hasre  yet 
to  be  explained.  The  man  hdding  a  dagger,  is  perhaps  in  the 
act  of  binding  himself  to  sense  compact,  rdigioos  or  dyil,  the  ooa- 
ditions  of  which  axe  expressed  in  the  inscription  in  t^  pxesenoe  of  a 
priest,  some  emUem  haying  refeienoe  to  the  rit^  being  apparotlf 
the  image  of  a  bird,  being  set  up  between  the  two  ?  Or  is  the  si^poeed 
priest  in  the  long  striped  robe  a  fiemale  figure?  I  have  taken  mndi 
pains  to  arrive  at  e?en  a  plausible  0Qii|iBctufe  respecting  tiie  up- 
right emblem,  as  a  due  would  be  readily  fiiund  to  the  meamag  of  the 
whole,  could  this  type  be  traced.  AllI  can  say  on  the  subject  isi  iM 
such  an  emblem  is  figured  in  Rich's  Memw  on  the  Ruins  of  fiabyko,ii 
No.  1.  a.  of  the  plates  which  iUustnte  that  mteresting  notice.  "  No.  1»" 
saysMr.Rich,*'isablack  stone  of  an  irvpgular  shape  (in  part  brdbeniai 
defiioed*)  about  one  foot  in  length,  and  7i  inches  in iHresdth.  Thefigsm 
on  it  a  and  6,  have  been  supposed  to  repiesent  the  Zodiac  of  the  Bsbf- 
lonians ;"  an  inscription  is  partly  legible^  I  should  observe,  on  the  atone, 
written  in  the  first  form  of  Cuneifbrm  writing.  The  figures  oa  tb 
stone  (aj  are  those  of  a  dog,  or  wolf,  and  ^«  hird  seated  Mp(m  a  ettfv 
rest,  set  upright  in  tie  grwand.  The  shape  and  attitude  of  the  bM 
would  incline  one  to  condude  that  the  artist  inteeded  to  refMesent  a 
crow  or  raven.  The  idea  that  the  emblem  is  Zodiacal,  is,  I  tiiink,  bona 
out  by  the  natore  of  the  figures  on  (h)^  the  other  part  of  the  aane 
stone,  which  represent  an  antdope,  a  human  head  with  ram's  bona,  as 
altar,  two  human  figures,  and  othws  which  are  indistinct.  I  aoa  bum 
impressed  with  the  theory  of  the  Zodiacd  i^aracter  of  the  biri  eBibba, 
from  having  found  it  with  other  similar  figures,  in  a  plate  Vd.  II.  of 
Kerr  Porter's  Travels. 

I  have  by  me  drawings  by  the  late  Edward  Co&oUy  of  sevend  svuhr 
rude  figures  of  birds,  of  which  he  gave  me  the  following  notice :  "  Theea 
are  from  Seistan ;  these  smaE  copper  images  are  however  found  ia  tie 
ruins  of  old  dties  in  all  parts  of  this  country,  and  have  been  dug  out  ct 
topes."  Mr.  Rich  observes,  "  smdl  figures  of  brass  or  copper  sre  aiao 
found  at  Babylon :"  (?)  oi  a  similar  description  with  tiie  above,  (?) 

This  suffices  to  establish  the  foot,  that  sudi  an  image  as  that  figvKei 
on  the  cylinder,  was  for  some  purpose  as  yet  unknown  to  us,  but  hariog 
reference,  probably,  to  a  religious  rite,  in  common  use  among  the  sndeBt 
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FKtlaan(?)  inhidxtnits  or  inTideiB  of  KhorMsan.  BTea  thk  metgre  in- 
dex to  a  sdotbo  of  the  meaning  of  the  type  might  give  an  able  antiquary 
^  meaiia  of  following  up  the  investigation  with  success. 

The  cylinder,  figured  No.  12,  in  Rkh's  Memoir  of  the  RninB  of  Ba- 
bjrkot  differs  from  that  before  us  as  rei^iects  the  inscription,  but  with 
legvd  to  tiie  human  figures,  is  precisely  the  same.  The  priest  in  the 
itqped  robe,  with  his  arms  raised  in  the  manner  (vide  Kerr  Porter's 
I^srds,)  depleted  on  many  of  the  ancient  Peraqpolitan  sculptures,  the 
■an  with  the  dagger,  as  tf  in  the  performance  of  a  rite,  are  exact  in 
the  one  as  in  the  other ;  the  emblem  between  these  figures  is  however 
dfeent  finom  oar's ;  it  is  also  V|^^  differently  placed,  and  not  as 
HudiBg  on  the  ground ;  it  is  in  i£^  this  shs^  while  the  indistinct 
anbkm,  which  is  g^ven  in  our's  |  above  the  headsof  the  figures, 
is  x^laced  in  Rich's  by  a  directly  solar  type,  as  I  conceive  it  to  be. 
\0^  ^  This  variation  in  the  emblems  may  account  f (NT  the  inscription 
\hL#  of  a  different  written  formula.  Mr.  Rich's  brief  notice  of 
these  curious  relics,  I  extract  for  readier  reference. 

"TlieBabyloman  cylinders  are  among  the  most  remarkable  and  in- 
loeitiiig  of  the  antiques.  They  are  from  one  to  three  inches  ui  length ; 
some  are  of  stone,  and  others  apparently  of  paste,  or  composition  of 
luious  kinds.  8cu]^[»ture8  from  several  of  these  cylinders  have  been 
pnUiahed  in  different  works;  and  Nos.  10,  11,  12,  13,  and  14»  are 
y^TCTis  of  my  own  collection.  Some  of  them  have  Guneilann  writing 
ton  them,  (as  Nos.  12  and  13,)  which  is  of  the  third  species ;  but  has  the 
lemarkable  peculiarity,  that  it  is  reversed^  cht  written  frt>m  right  to  left ; 
every  other  kind  of  Cuae^nrm  wiking  being  incontestably  to  be  read 
fiom  left  to  right.  This  can  only  be  accounted  for,  by  supposing,  that 
Ihey  were  intended  to  roQ  off  impreseicms.  The  cylinder  No.  11,  was 
foond  in  the  site  of  Ninevah.  I  must  not  omit  mentioiiing  in  .this 
place,  that  a  Babylon  cylinder  was  not  long  ago  found  in  digging  in 
the  field  of  Marathon^  and  is  now  in  the  possession  (^  Mr.  Fauvd  of 
Athens.  The  cylinders  are  said  to  be  chiefly  found  in  the  ruins  of 
Mx>uiya.  The  people  of  this  country  are  fond  of  using  them  as 
samlets,  and  the  Persian  j»]grims,  who  come  to  the  shrines  of  Ali  and 
flossein,  frequently  carry  back  with  them  some  of  these  curioM- 
ties." 

ffoving  done  my  best  to  offer  some  explanation  of  this  curious  relic,  I 
hare,  leith  inesepreuible  regret  to  state,  that  it  is  no  longer  in  my  posses- 
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sion ;  a  Mend  to  whom  I  entrusted  it,  for  die  porpoee  of  examinalioD» 
having  nualaid,  or  lost  it. 


My  readers  will  at  once  detect  on  Fig.  %  diaracters  umilar  to  those 
of  Gonolly's  gem  of  the  hand  and  ear,  noticed  by  me  in  No.  122  of 
the  Journal,  and  of  other  gems  ahready  published  in  this  JonmsL 
They  are  boldly  and  elegantly  cut,  as  are  also  th^  wild  goat's 
head,  and  the  palm  leaves  (?)  which  complete  the  device.  The  gem 
is  on  basalt,  which  has  been  cut  down  to  fcarm  a  surface  far  the 
execution  of  the  carving.  The  whole  has  thai  been  roughfy  polkhed, 
and  the  stone  drilled,  to  allow  of  a  string  or  ribbon  bdng  passed 
through  it.  Tlie  perforation  so  made,  is  about  a  third  of  an  inch  in 
diameter,  and  is  cut  in  a  dean  and  workmanlike  manner.  Its  Luge 
size,  compared  with  that  of  the  gem  itself,  is  perhaps  indicative  of  tiie 
value  attached  to  the  amulet,  its  wearer  being  desirous  of  securing  il  fay 
as  strong  and  thidc  a  ligature  as  possible  ?  I  conjecture  the  device  to  have 
some  planetary  allusion.  Might  one  suppose  it  zodaical,  and  detect  Ci^- 
com  in  the  goat's  head?  It  is  given  in  its  foil  size  in  the  plate,  bat 
without  a  side  view,  which  would  have  shewn  the  perforation*  and  tixe 
whole  bulk  of  the  gem. 

No.  3. — ^Is  on  crjrstal,  the  head  Sassanian ;  a  variation  of  ^e  chaiac- 
ters  (?)  the  execution  good. 

No.  4. — ^Red  cornelian,  a  man  driving  before  him  a  humped  boJL 
The  characters  are  indistinct,  and  the  execution  coarse :  the  revcrae  of 
the  gem  plain  and  highly  polished. 

No.  5. — Sardonyx,  the  characters  similar  to  tiiose  of  No.  2,  and 
beautifolly  executed.  I  foil,  however,  entirdy  to  make  out  what  the 
central  object  is  intended  for ;  a  conch  shell  ?  This  stone  by  its  shape  aod^ 
size,  appears  to  have  been  intended  for  a  seal  ring. 

No.  6. — ^Red  comeUan,  it  is  carved  on  both  obverse  and  reverse,  and^ 
carefolly  polished :  the  former  slightly  convex,  the  latter  fiat.  Hie  cha- 
racter  is  evidently  the  andent  form,  used  for  the  eariieet  Pdi  inscriptioiiSL 
My  Pundit,  Sarodha  Prasad,  professes  to  read  the  reverse  in  Fidi^'i 

^^WfilH^W^i^^.  v^<^  rendering  Pundit  Kamala  Kanta  concnia] 
in.  The  obvone  is  perhaps  the  abbreviated  form  of  some  oidinaiy  man-j 
date,  as  the  characters  appear  arbitrary,  and  the  meaning  of  the  revene,(a9J 
read  by  the  Pundits,)  maha  moke  maga  eamadesh,  carries  out  tiie  infer«j 
ence,  it  being,  "  command  of  him  who  is  first  in  dignity."  (?)  I  give  the 
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I 

I  itidmg  (fiumhim  valeatj  on  their  ungle  authority.  If  it  is  a  correct 
one,  we  have  before  lu  the  signet  of  some  bye-gone  potentate*  who  used 
i  to  authenticate  his  written  orders. 

k  the  numbers  which  follow^  I  have  given  specimens  of  the  ruder  and 
^lettered  gems  found  in  numbers  in  Khorassan,  as  in  the  upper  part  of 
[Ae  plate  are  shewn  various  descriptions  of  lettered  gems  from  the  same 
fttrter,  ^ving  inscriptions  in  three,  if  not /our,  of  die  forgotten  knguages 
rfthe  earth. 

No.  7. — ^Pink  cornelian :  it  is  roughly  polished,  and  drilled  for  tiiread- 
^.  Hie  subject,  a  stag  with  branching  antlers,  ia  perhaps  the  com. 
pooest  among  the  devices  on  such  gems.  Nos.  10,  14,  17,  and  22 
BR  proof  of  it.    A  solar  type  is  perhaps  intended. 

No.  8. — ^Red  cornelian :  a  lion  very  coarsely  cut,  the  stone  however  is 
HidbUy  shaped  and  polished. 

No.  J. — Crystal :  the  subject  (?) 

No.  10, — Fine  red  cornelian,  highly  polished ;  apparently  a  flower. 

No.  1 2 . — Red  cornelian :  a  humped  bull ;  this  stone  is  rudely  perforated . 

No.  13. — Crystal :  a  horse  rudely  cut  on  the  convex  side  of  the  stone. 
J^o.  14. — ^Pink  cornelian. 
Wo.  15. — Ditto,  the  stone  rudely  perforated :  the  subject  (?) 

No.  16.— Ditto :  a  bull. 

No.  17. — ^Veined  brownish  cornelian:  the  stone  has  been  ground 
bvn  to  form  a  sur&ce,  and  is  roughly  perforated. 

No.  18. — Serpentine :  a  mounted  horseman. 

No.  19. — Crystal. 

Nob.  20,  21,  22,  2S.-^Red  cornelian:  all  these  gems  are  merely 
as  spedmens  of  the  rude  emblematic  devices  found  in  numbers 
the  sites  of  ancient  cities  in  Khorassan. 

No.  24. — ^Is  a  lump  of  white  agate,  rudely  ground  down  in  one  place 

the  reception  of  the  device,  and  as  rudely  perforated.     A  Jotee,  or 
priest,  who  saw  this  gem,  professed  to  recognize  a  Budhist  emblem 

it,  declaring  it  to  be  the  conventicmal  mode  of  representing  the  sruthi 
I,  or  desk-frame  from  which  the  Budhist  scripture  is  read :  he 
it  me  an  ancient  Pali  illuminated  inscription  to  prove  his  asser- 
by  pointing  out  to  me  a  similar  device ;  but  by  no  means  succeed- 
^  in  coBvincing  me  of  the  resemblance.  The  supposition  is  however 
Iptthaps  worth  mentioning. 
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Museum  of  Economic  Geology  c/ India,    By  H.  Piddinoton,  Esq. 

Sir, 

I  am  authorised  by  the  Committee  of  Papers  of  the  Asiatic  Society,  to  for- 
ward to  you  the  accompanying  Memorandum  relative  to  the  Mosbom  op  Bconeioc 
GioLOOT  OF  INPIA  uow  forming,  in  the  confident  hope  that  you  will  personally,  snd 
through  your  friends,  kindly  assist  their  views  and  those  of  Government,  as  far  as  Hei 
in  your  power. 

With  respect  to  carriage  of  Specimens,  such  small  ones  as  may  not  exceed  t%  asiisl 
dawk  banghy  weight,  say  500  Tolas,  may  be  sent  at  once,  addressed  to  the  Secretsiy 
of  the  Asiatic  Society,  and  those  above  that  weight  dispatched  by  the  nearest  water 
carriage,  preferring  the  Steamers  if  obtainable.  I  am,  Sir, 

Tour  obedient  Servant, 

H.  PlDDIMOTOK, 

Curator,  Mns.  Bcon.  Geology  of  India. 
Calcutta,  184  • 

The  objects  of  the  Museum  of  Economic  Geology  of  India,  which  has  been  estaUirih 
ed  by  Government  at  Calcutta,  under  orders  from  the  Uon'ble  the  Court  of  DiredBOi 
in  conjunction  with  the  Asiatic  Society  and  at  its  Rooms,  are  the  foUowing:  They  sre, 
as  scientific  men  wiU  perceive,  generally  those  of  Economic  Geologists  in  all  oountaflii 
but  there  are  some  peculiarities  connected  with  India,  and  the  situations  of  Baropessi 
in  it,  which  will  oblige  u^  to  go  into  a  little  detail,  to  explain  to  thoee  who  may  ast 
already  take  an  interest  in  these  matters,  our  wants,  our  wishes,  and  our  hopes  of  the 
advantages  which  may  accrue  to  the  community  from  this  new  eataUislunent  IH 
objects  then  are  briefly  these : — 

1.  To  obtain  the  most  complete  Geological,  Mineralogieal,  and  Statistical  kaowlsdgc 
possible  of  all  the  mineral  resources  of  India,  wrought  or  unwiought,  so  as  to  laiks 
them  as  publicly  kno?m  as  possible ;  to  shew  how  they  have  been,  or  aie  now  wtoag^ 
or  how  they  might  be  so  to  the  best  advantage. 

2.  To  obtain  a  complete  set  of  specimens,  models,  and  drawings,  relative  to  the 
Mining  operations.  Metallurgical  processes,  and  Mineral  manuAM^tures  of  all  kinds,  if 
India  and  of  Europe  and  America;  so  as  to  alford  to  the  public  infonaatiini  of  evsy 
thing  which  can  be  turned  to  account  here  or  in  Europe,  and  perhaps  prevent  Isa  of 
time,  waste  of  capital,  and  disappointment  to  the  Indian  speculator. 

3.  To  furnish  the  Engineer  and  Architect  with  a  complete  collection  of  all  the  BSts- 
rials,  natural  or  artificial,  which  are  now,  or  have  formerly  been  used  for  bnildiagit 
cements,  reads,  &c.  and  of  all  which  may  poasibly  be  useful  in  thisdepestmen^  whslhs 
European  or  Indian. 

4.  To  coUect  for  the  Agriculturalist,  specimens  of  all  kinds  of  soils  remarkable  tv 
their  good  or  bad  qualities,  with  the  subsoil,  subjacent  rocks,  &c.  and  by  examinatioa 
of  these,  to  indicate  their  various  peculiarities  and  the  remedies  fbr  their  defects. 

5.  To  collect  for  Medical  men,  the  waters  of  mineral  springs,  mineiai  drugs,  ftcftc 
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6.  And  finally,  by  chemical  examinations  of  all  these  various  specimens,  to  deter- 
niae  their  FaltM,  and  how  they  may  be  best  tvraed  to  account  for  the  general  benefit 
4  the  community. 

With  objects  like  these  the  Museum  of  Economic  Geology  may  be  said  to  be  placed 
betveen  the  purely  scientific  geologist  and  the  merchant,  the  miner,  the  farmer,  the 
■iBofacturer,  and  the  builder,  or  in  other  words,  the  merely  practical  men,  who  may 
dene  to  know  how  the  knowledge  of  the  geologist  and  mineralogist, — to  them  often 
•oieeondite,  and  apparoitly  so  useless,  con  forward  their  views :  and  its  office,  to  be, 
if  psnble*  to  answer  all  questions  of  this  nature  which  may  arise,  for  public  benefit 
,  This  may  sometimes  to  be  done  from  books,  but  the  great  library  must  be  the  collec- 
'  tim  of  CNW  Museum,  which  are  in  fact  a  library  of  examples^  to  which  the  conunentary 
ii  the  laboratory;  where,  aided  by  the  resources  of  the  collection,  questions  may  often 
k  solved  in  an  hour,  a  day,  or  a  week,  which  it  would  take  half  an  Indian  life  to 
sbtain  the  mere  materials  for  investigating.  An  extensive  collection,  then,  is  the  first 
\  nqnisite^  and  this  should,  if  possible,  comprise  every  inorganic  product  of  the  earth 
&SB  which  iwifcHiMi  derive  any  advantage,  with  every  infbnnation  relative  to  it.  It 
will  readily  oeeur  to  the  reader,  that  in  India,  owing  to  her  infancy  in  some  of  the  arts 
dependant  on  these  products,  as  in  mining,  agriculture,  &c. ;  and  her  singular  pro- 
gras  in  otker^  as  in  peculiar  branches  of  Metallurgy  and  the  like,  our  almost  absolute 
ifDoraace  of  what  her  methods  and  resources  are,  the  peculiarities  of  situation  in  which 
tbise  leMmrees  may  exist,  those  of  elimate,  workmen,  and  numy  others,  we  have  almost 
svery  thing  yet  to  lean ;  and  that  to  aeoomplish  our  ol^ects,  we  cannot  be  too  well  fur- 
asked  with  all  the  knowledge  and  examples  of  Europe  and  the  Americas,  and  all  those 
tf  India,  or  of  Asia.  Without  these,  our  progress  must  be  very  limited ;  but  in  propor- 
tisB  as  we  obtain  them,  we  may  hope,  without  presumption,  to  see  the  day  when  the 
ttbsi,  the  qaames,  and  the  soil  of  India  may  be  done  justice  to,  which  assuredly,  has 
■sver  yet  been  the  ease.*  In  this  all  classes  are  so  clearly  interested,  that  it  would  be 
Mperflaous  to  shew  it,  as  it  is  to  shew  that  the  resources  of  every  country  are  far  more 
Ksdily  developed  with  public  means  Ibr  investigating,  preserving,  and  publishing  all 
faowledge  belonging  to  them,  than  where  none  such  exisL 

it  io  therefofre  hoped,  that  those  who  may  be  desirous  of  assisting  this  great  public 
mka  will  beav  in  mind,  that  nothing,  however  familiar  it  may  be  to  those  on  the  spo^ 
ii  indifferent  to  us ;  tat  %f  not  wanted  for  the  mstUtUum^  it  may  serve  to  procure  that 
wUeA  tf ;  and  the  following  note  is  given  rather  as  a  general  memorandum  than  as 
all  which  is  desired.  The  general  rule  is,  that  detaib  cannot  be  too 
eioos,  nor  specimens  too  various,  particularly  if  purely  Indian. 


*  It  to  coiioas  to  find  that  npwiids  of  140  yean  sgo,  the  ores  of  the  pndoos  metals  were  an 
■itide  of  export  from  the  Batch  East  IndlM !  This  is  clearly  shewn  by  the  following  passage  from 
SeUnttsi's  work,  as  translated  by  Hellot,  and  published  by  him  under  the  title  of  "  Hellot  sur  les 
ICaea,"  Paris,  1753.  In  VoL  II.  p.  285,  Chap.  XLVI.  "  On  EaH  Indian  Oret  and  OUir  Furion  bg 
At  emrved  Fumaeet'*  he  says^- 

"  la  1704^  Schlatter  reoelvod  by  a  private  dunael  twenty-ilTe  quintals  of  ore  from  the  East 
ladies,  te."  And  again  :  "  These  sorts  of  ares  (of  gold  and  silver)  sent  from  India  by  the  Dutch 
ware  fteqoently  smelted  at  the  foundery  of  Altenau  in.  the  Upper  Harts,  but  had  never  been 
smelted  in  the  Lower  Harts.  This  ore  was  in  lumps  from  the  sixe  of  a  nut  to  that  of  walnut,  and 
by  trials  it  was  found  that  the  quintal  of  1  lOlbs.  contoined  1  ox.  8  drs  of  gold  and  8^  os.  of  silver.** 

2u 
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DESIDERATA  FOR  THE  MUSEUM  OF  BGOMOMIG  GEOLOGY 

OF  INDIA. 

1. 

MiMBs  AMD  Mining  Peodocts. 

1 .  Spedmeiu  of  all  crude  ores,  j  uit  ai  found.  If  ponible  alio,  of  the  ncka  or  natiii 
in  which  found ;  of  those  indicating  the  vein  at  the  surface ;  of  the  walls  of  the  veins ; 
of  the  strata  or  beds  passed  through  before  reaching  them ;  and  of  the  rocks  of  the  sur- 
rounding country.  * 

2.  The  ores  after  prepaiation  for  the  furnace  by  picking,  washing,  stamping,  loaiS- 

ingy  &c. 

3.  The  rejected  ores,  gravel  or  stones  found  with  those  used ;  which  oftoi  go  under 

odd  names,  as  those  of  *' mother,  devil,"  or  the  like. 

4.  The  fluxes  used,  if  any. 

5.  Memorandum  of  the  kind  of  fuel  used,  samples  of  it  if  coal  or  coke,  &c.;  naBss 
of  the  trees,  as  bamboo,  &c.  if  charcoal;  and  if  not  too  far,  send  specimens. 

6.  The  roasted  or  half  smelted  ore. 

7.  The  pure  metals,  as  obtained  in  a  merchantable  state^  of  all  the  qualities. 

8.  The  slags,  of  all  kinds,  from  the  furnaces  and  smeltings. 

9.  Drawings  or  models  (to  scale  of  possible)  of  all  furnaces,  machineiy,  and  im- 
plements used  in  any  of  the  processes,  with  drawings,  plans,  and  models  of  the  buds. 
Earthen  models  of  the  furnaces,  &g.  may  often  be  well  made,  by  tke  native  imsgt 
makers  for  a  mere  trifle. 

10.  Specimens  of  any  tools  used. 

11.  Traditions,  history,  and  statistics  of  the  mine  or  mineral  product^  as  (I.)  How 
and  when  found ;  (2.)  Produce^  gross  and  net ;  (3.)  Rent  if  farmed,  or  what  tax  psy 
able  on  the  product ;  (4. )  Price  of  daily  labour ;  (5. )  Amount  of  labour  obtainable  for  a 
given  price ;  (6.)Estimated  profits,  past  and  present ;  (7.)  Reasons  for  decay  or  inciesse ; 
(8.)  What  is  now  required  to  make  the  mine  more  productive ;  (9.)  Copies  or  noticei  vi 
any  books  or  accounts  of  the  mine ;  (lUl)  Health,  comfort,  moi^,  and  comdicion  of  Ifcs 
workmen  employed,  average  of  ages,  and  of  life  among  them  if  thought  unheallky; 
seasons  and  hours  of  work.    Superstitious  notions,  peculiar  diseases,  &c.  &c 

II. 

BOILDINOS,  CSMBNTS,   PoTTEET,  CoLOUES,   ROADS»  &C. 

1.  Specimens  from  the  quarries,  of  all  kinds  of  building  stones,  useful  or  merely  or- 
namental. 

2.  The  same  of  limestones,  shells,  corals  or  other  articles,  used  to  make  lime  or  cs- 
ments  of  all  kinds. 

3.  Specimens  of  the  strata  above  and  below  the  quarried  stone. 

4.  Any  fossil  sheUs,  bones,  fish,  plants,  insects,  or  other  appearances  of  organic 
remains  large  or  small,  found  in  or  near  the  quarries,  or  amongst  the  rubbish  and  water- 
courses of  quarried  spots.  If  specimens  appear  too  large  to  move,  please  to  give  s 
notice,  with  an  eye-sketch,  and  estimate  of  the  expence  of  moving,  and  preserve  it  till 
a  reply  is  sent. 
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5.  SpeciBBens  of  the  buildiDg  itones  or  remarkable  bricki  used  in  any  public  edi- 
iccf,  monuments  or  tombs,  with  the  date  of  their  erection  if  known,  and  a  note  to  say 
if  exposed  to  weather  or  protected  by  stucco,  paint,  or  roolii. 

6.  Memomnda  and  specimens  of  any  plants  or  animals  destmctiTe  to  masonry,  as 
homg  wonns  and  shells  in  waCer,  and  the  like,  with  specimens  of  their  work. 

7.  Ornamental  or  stucco-work :  specimens  of  it,  new  or  old,  interior  or  exterior,  with 
the  best  account  procurable  of  the  materials,  preparations,  and  working  of  them. 

&  Specimens  of  stones  and  marbles,  shells,  ftc.  used  for  image  or  ornament-making ; 
<f  earths  for  pottery,  and  Tarnishes  of  coloured  earths  of  all  sorts,  whether  used  as 
ppnenti  or  not. 

9.  Specimens  of  peculiarly  good  materials  used  for  roads,  whether  ancient  or 
aodem,  with  prices,  methods  of  using  them,  and  other  Memoranda. 

10.  Prices  of  all  the  above;  rates  of  labour,  carriage,  ftc.  from  the  rough  to  the 
vrangfat  state,  and  all  other  statistical  details  as  in  the  case  of  Mines  and  Mineral 
pndacts  above  mentioned. 

III. 
Agricultural  Oioloot. 
1.  Specimens  of  soils  of  good,  and  the  best  qualities,  for  all  kinds  of  produce,  as 
agtr,  cotton,  tobacco,  &c. 
I  Of  infertile  soils  or  veins  of  earth. 
1.  Of  the  subsoil  or  rock. 

I  Of  the  stones  scattered  about  these  soils. 

b.  Memoranda  relative  to  the  height  of  these  soils  above  the  water  of  wells  in  the 
nim  and  dry  season,  and  of  its  drainage,  shelter,  exposition,  &c. 

6.  Of  any  kind  of  earths,  mud,  or  stones  used  as  manures,  as  peats  from  the  jheels, 
ksakors,  &c. 

7.  Of  the  deposits  (fertile  and  infertile)  left  either  by  the  common  inundations 
•rby  violent  floods,  with  memoranda  of  their  effects  on  the  cultivated  soiL 

&  Specimens  from  any  separate  spots,  where  gravel  or  stones  are  collected  in 
f  santities  alter  inundations  or  floods. 

9.  Accounts  of  remaikable  floods,  and  average  heights  of  the  rise  of  rivers,  of  the 
niiiBgof  the  soil,  alterations  in  its  produce  consequent  thereupon,  and  all  other  details. 

IOl  Memoranda  relative  to  the  formation  or  destruction  of  river-banks,  islands,  ftc. 
vith  measurement  if  obtainable. 

11.  Samples  of  all  kinds  of  efflorescent  salt-earths,  with  specimens  of  the  different 
■Its  prepared  from  them,  prices  of  preparation,  selling  rates,  and  accounts  of  the 
ptoessses  and  uses  of  the  salts. 

II  Specimens  of  brine  springs,  with  details  of  manufacture  if  boiled  for  salt,  and 
Mstistia  of  labour  and  produce,  &c.  as  in  the  case  of  mines. 

IV. 

MiDlCAL  GbOLOGT. 


1.  Specimens  of  mineral  medicines  of  all  sorts,  whether  produced  on  the  spot  or 
iDiported,  crude  and  prepared,  with  notes  and  samples  of  the  process  of  preparation  in 
•11  its  stages. 

X  Of  the  water  of  mineral  springs,  their  temperature,  incrustations  about  them, 
•ceoont  of  their  uses,  and  specimens  of  the  rocks  or  soil  in  which  found. 
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V. 
Nativb  Mbtalluboical  Pbocbisbs,  or  Minbbal  Mancfactobes. 

1.  Exact  descriptioiiB  of  them,  however  rude  or  simple  they  may  appear,  vitk 
samples  of  the  ores,  fuel,  fluxes,  products,  slags,  &c. 

2.  Models  or  drawings  (to  scale  if  passible)  of  the  funiaces  and  implements  of  tO 
kinds  ;  specimens  of  these  last  may  be  sent 

■ 

3.  Memoranda  and  samples  of  the  earths  or  sands  used  for  moulds  in  castings,  of  the 
crucibles  and  beds,  raw  and  baked,  and  of  the  raw  material  from  which  made. 

4.  Prices  of  raw  and  wrought  materials. 

5.  Drawings  of  machinery  used  for  turning,  boring,  polishing,  &c« 

In  conclusion :  It  is  not  supposed  that  any  individual,  unless  wholly  devoted  ti 
the  research,  can  supply  the  whole  of  the  desired  specimens,  or  even  of  the  knowlcdgi 
relative  to  any  one  product;  but  any  single  item  of  the  foregoing  may  be  of  impot 
ance,  at  sometime,  to  some  one ;  and  it  will  be  the  special  duty  of  th^  Aaiatifi  Sociel|^ 
and  of  the  Curator  of  the  Museum,  to  see  justice  done  to  every  contribution ;  whetki 
relating  to  the  Geology  of  India  in  general,  or  to  this  peculiar  branch  of  it. 

H.  PiDDINGTON, 

Curator,  Museum  BconomU  Geoloffif, 


Correspondence  respecting  the  Society* s  Museum  of  Economic  Geoiogy. 

Note. — ^The  institution  of  our  Museum  of  Economic  Geology  is  neco- 
sarily  of  such  interest,  that  tlie  publication  of  the  Correspondence  baving 
reference  to  it,  and  to  tbe  appointment  of  a  joint  Curator,  will  be  read  with 
satisfaction  by  many  of  my  readers.  rn 


To  H.  ToRBBNS,  Esq.  Secretary  to  the  Asiatic  Society. 

Sib, — In  continuation  of  my  letter,  No.  433,  dated  the  24th  Mirdi 
last,  on  the  subject  of  the  formation  of  a  Museum  of  Economic  QecAog 
in  India,  I  am  directed  by  the  Right  Honorable  the  Gk)Temor  to  trans- 
mit, for  the  information  of  the  Asiatic  Society,  Extract  PEuragraphs  2d 
and  3d  of  a  despatch  from  the  Honorable  the  Court  of  Directors,  No.  IS 
of  1841,  dated  the  8th  September,  and  to  invite  the  Society's  particdii 
notice  to  the  requisition  therein  contained,  with  a  view  to  its  being  am- 
pUed  with  whenever  practicable. 

2. — I  have  been  further  desired,  in  connection  witii  the  2nd  psii- 
graph  of  my  letter  dated  the  14th  April  last,  to  endoae  for  the  Sodety'a 
information,  copy  of  a  circular  addressed  by  the  Military  Board  to  die 
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Soperintendiiig  Bngineen,  forwarding  a  copy  of  Captain  Tremeiiheere*s 
MenuHT,  agreeably  to  Mr.  Piddington's  suggestion. 

I  hayoi  &c.  &c. 

O.   A.   BVSHBT, 

Seerttary  to  the  Government  of  Bengal. 
FoET  William,  the  Ut  December,  1841. 


Exiraet  from  letter  No.  13  of  1841,  from  the  HonorMe  the  Comi  of 
Directore,  im  the  Revenue  Deportment,  under  date  the  Sth  Sqftember. 

2. — We  have  transmitted  a  oopy  of  Mr.  PSddxngton's  Report  to 
Mr.  Detabecbe,  the  Director  of  the  Museum  of  Economic  Geology 
in  iStaa  country,  and  we  have  informed  that  gentleman,  that  we  shall  be 
kappj  to  receive  firom  him  for  transmission  to  you,  any  communication 
whadk  he  may  desire  to  make  on  the  subject  of  that  Report,  as  well  as 
my  further  specimens  which  it  may  be  in  his  power  to  add  to  the  col- 
isetioii. 

3. — We  desire  that  you  will  transmit  to  us  any  specimens  which 
|Da  may  be  enabled  to  collect  of  objects,  which  in  your  opinion  may  be 
afproptiately  presented  to  the  Institation  over  which  Mr.  Delabeche 
preddes. 

(A  true  Extract,) 

G.   A.   BUSHBT, 

Secretary  to  the  Government  of  Bengal, 


CiitcnLAB  No.  31. 
To  the  Superintending  Engineers. 

I  am  ixuBtmcted  by  the  Military  Board  to  send  for  circulation  to  the 
OffioeiB  of  Public  Woriu  under  your  control,  the  oopy  of  Mr.  Secretary 
Bnahby's  lettear  No.  432  of  24th  March  last,  and  copies  of  a  Memoran- 
dum drawn  up  by  Captain  Tremenheere,  regarding  the  establishment  in 
Calcutta  of  a  Museum  of  Economic  Gkology,  and  to  request  that  you 
will  invite  the  co-operation  of  the  Executive  Officers  of  your  circle  in 
the  attainment  of  the  proposed  end. 

2.-— The  Memoir  contains  fiill  instructions  as  to  the  manner  in  which 
the  co-operation  of  officers  may  be  best  effected.     It  shews  what  speci- 
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mens  should  be  collected,  and  what  infonnation  should  accompeny 
them. 

3. — ^The  Board  desire  me  to  express  their  hope,  that  officers  w31 
turn  their  attention  to  the  objects  contemplated  in  the  formation  of  the 
proposed  Museum,  and  they  desire  me  to  request,  that  when  any  box  of 
specimens  is  collected  the  circumstance  may  be  reported  to  you,  and 
your  orders  taken  as  to  its  transmission  before  any  actual  expense  is  in- 
curred. A  copy  of  the  descriptiye  papers  which  are  to  accompany  the 
box  should  also  be  sent  to  you,  in  order,  that  if  the  infbrmatioii  appeals 
deficient  in  any  essential  point,  you  may  have  the  deficiency  supplied 
before  the  specimens  are  actually  sent  to  Calcutta. 

4. — ^The  Board  would  wish  you  to  exercise  your  diacrelioa  as  to 
having  the  boxes  sent  in  the  first  instance  to  your  own  office  and 
thence  transmitted  to  Calcutta,  or  in  desiring  Executive  Offioera  to  send 
the  specimens  direct  to  the  Presidency ;  but  in  either  case,  they  should 
be  sent  to  the  Board's  office  for  transmission  to  Government. 

5. — ^The  Board  request  particular  attention  to  the  2d  paiagiaph  of 
Mr.  Bushby's  letter,  but  they  do  not  conceive  it  to  be  the  intention  of 
Qovemment,  that  useful  specimens  should  be  entirely  withheld,  when 
opportunities  of  sending  them  free  of  expense  do  not  occur.  The  Board 
trust,  however,  that  the  most  economical  mode  of  transmission  wi& 
always  be  adopted. 

I  have,  Bcc, 

(Signed)    A.  Bboomx, 
OficiaHng  Secrdary  MiiUarf  Bovi. 
MUUory  Board  Office,  Stk  November,  1841. 


7b  O.  A.  BusHBT,  Esa.,  Secretary  to  Government,  General  Deparimeat. 
Sia, — ^Your  letter  dated  the  1st  ultimo,  with  its  enclosures,  was  laid 
before  the  Meeting  of  the  Asiatic  Society  held  in  this  month,  and  tlie 
Meeting  referred  the  subject  to  the  Committee  of  Pftpers,  in  order  that 
full  conuderation  might  be  given  to  the  important  subject  urged  by  tiie 
Honorable  Court  of  Directors  upon  the  attention  of  the  Society,  in 
connexion  with  the  formation  of  a  Museum  of  Economic  Geology  fat 
India,  and  the  collection  and  arrangement  of  specimens  here,  of  iduch 
duplicates  should  be  transmitted  for  preservation  in  appropriate  Museoma 
in  England. 


1842.]  Mn$eum  of  Economic  Gtohgy,  329 

■ 

2. — ^The  Governor  of  Bengal  is  aware,  that  a  suitable  room  of  our 
premiaea  has  been  aaaigned  for  the  apeciniena  brought  to  India  by 
CbpCain  Tremenheere,  and  that  the  Society  has  a  large  assortment  of 
Minenlogical  and  other  speciniens,  collected  from  various  parts  of  India* 
firam  wlndi,  vrith  care  in  the  arrangement,  and  particular  attention  to 
the  localities  from  vdiidi  the  articles  have  been  procured,  a  valuable 
limeam  of  the  kind  desired,  might  now  be  commenced  upon,  so  as  to 
hoEL  nnckos  of  an  QSoonomic  institution,  to  which  all  public  officers 
wifjtiX  refer  for  infonnation,  and  into  which  all  further  objects  of  useful 
iliauiweiy  mig^t,  as  collected  by  the  Officers  of  Gbvemment,  be  brought 
far  safe  dqKMnt  and  investigation. 

3. — But  far  the  arrangement  of  the  specimens  we  possess  in  the  sdenti- 
ie  order  requisite,  and  for  their  diacrimiDation  and  proper  ascertainment, 
the  entire  services  of  a  gentieman  versed  in  somewhat  more  than  the 
mdimentB  of  sciences  of  Oedogy  and  Mineralogy,  and  a  proficient  in 
Ghemxstry,  and  the  use  of  tests  for  purposes  of  analysis,  vnU  obviously 
be  indiqpenaible ;  and  it  would  be  a  great  advantage  that  this  gentieman 
dbonld  also  not  be  a  stranger  to  the  Geogn^hy  and  languages  of  the 
eoonbry,  and  that  he  should  be  known  to,  andin  habits  of  correspondence 
with,  penons  engaged  in  similar  pursuits  in  different  parts  of  India. 

4. — ^The  Curator  the  Society  has  reoentiy  obtained  from  Europe,  Mr. 
Bljrtfa*  is  enunent  in  all  departments  of  Zoology,  and  his  indefatigable 
aertiona  in  this  line,  have  already  increased  largely  the  value  of  the 
Museum,  as  well  by  the  addition  of  an  infinity  of  new  specimens  ezcd- 
hstiy  set  up,  as  by  the  discovery  amongst  our  neglected  stores  of 
objects  valuable  to  science  which  had  escaped  the  less  accurate  investi- 
gation of  his  predecessors  in  this  line.  But  Mr.  Blyth's  whole  time  is 
oeeupaed  in  this  very  extensive  branch  of  the  Museum,  and  he  does  not 
praiess  at  present,  to  be  sufficientiy  acquainted  with  Mineralogy 
apd  Geology,  to  be  able  to  superintend  the  formation  of  the  desired 
(Economic  Museum ;  besides  that  being  new  to  tiie  country,  and  unac- 
quainted with  its  localities  and  languages,  he  would  feel  greatiy  at  a 
loss  in  the  attempt  to  arrange  and  investigate  the  affinitieb  of  soO,  and 
other  characteristic  peculiarities  of  provinces  and  districts,  which  it 
should  be  the  aim  of  an  CEconomic  Museum  to  display. 

5. — The  Society  has  been  indebted  to  Mr.  Piddington  for  all  that 
has  yet  been  done  in  this  department ;  the  qualifications  of  this  gentie- 
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man  aa  a  chemist  and  man  of  general  science,  are  well  known  to  Ae 
Governor  of  Bengal,  but  his  attainments  in  tlie  branches  of  Gteology  and 
Mineralogy,  and  the  attention  he  has  given  to  these  sciences  in  tfaoi 
special  application  to  India,  may  not  have  been  antecedently  lepresent- 
ed  to  his  Lordship.  He  is  regarded  by  the  members  of  die  CommittM^ 
and  by  the  Society  for'  which  they  are  acting,  as  emioently  qualified  to 
undertake  the  particular  duties  and  charge  to  which  tiieir  attention  hu 
been  thus  directed. 

6. — Circumstances  at  the  present  juncture  enable  tins  gentioHi 
to  give  to  the  Society  a  large  portion  of  his  valuabk  time,  but  reader  it 
impossible,  that  they  should  be  accepted  without  remunenlion.  Oi 
the  part  of  the  IVesident  and  Committee  of  Papers  of  the  Society  tlioe- 
fore,  I  am  directed  to  request  you  will  submit  to  his  Lordship,  that  il 
importance  be  attached  to  prosecuting  researches  in  CEoonomic  Greokgii 
and  to  the  careful  examination  and  arrangement  of  qpecunnis  waL 
objects  connected  wilii  this  science,  they  see  no  meana  of  sadsfyingtk 
wishes  of  the  Government  and  of  the  Court  of  Directora,  except  bf 
securing  the  services  of  Mr.  Piddington,  on  a  separate  salary  equal  ft) 
that  now  assigned  to  the  Curator ;  viz.  250  Rupees  per  mensem.  Wf 
caimot  hope  that  Mr.  Piddington  will  engage  permanently,  <Nr  far  siq 
given  period  on  these  terms,  but  we  doubt  not  Uiat  his  ezertiona  for  tfai 
time  of  his  devoting  himself  to  this  branch  of  our  Museum,  will  plaec 
the  department  on  such  a  footing,  as  will  much  iJEunlitate  its  being  afto^ 
wards  carried  on  by  less  competent  peiBons ;  and  in  this  manner,  a  bsai 
will  be  laid  for  a  Museum  of  infinite  value  to  science  and  to  the  pubfii 
service. 

7. — ^Mr.  Piddmgton's  services,  if  engaged,  will  be  of  infinite  use  to 
tihe  Society  in  other  branches  also,  for  he  is  versed  in  Nunusmatcdogy, 
and  proficient  in  all  die  knowledge  required  for  the  discrimination  ad 
arrangement  of  scientific  objects.  The  Committee  would  propose  foi 
him  the  title,  *'  Joint  Curator,"  giving  to  his  special  charge,  as  wel 
the  Geological  as  any  other  parte  of  the  Museum,  that  we  might  consi' 
der  him  specially  qualified  to  arrange  and  report  upon. 

I  have  &c.  for  the  Committee, 
(Signed)    H.  Toaaxiis, 
Secretary  to  the  Asiatic  Socieiy. 

Asiatic  Society's  Rooms,  Calcutta,  the  27th  Jan.  1842. 
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Nov  265. 
To  H.  ToRHSHs,  Esq.  Secretary  to  the  Asiatic  Society, 

Sn, — ^I  am  diiccted  to  mcknowMge  the  receipt  of  your  letter,  dated  the 
fhk  Qhkiio,  oonyeying  the  reeommendatioii  of  the  Pkeaident  and  Com- 
nttee  of  Fi^pcfe  of  the  AtMe  Soeiety  for  Ihe  aj^intment  of  Mr.  Pid- 
dingtoD  as  Joint  Curator  to  the  Muaeom  of  Economic  Geology,  with 
nferenoe  to  Uie  ordera  for  the  fonnatioa  of  a  Museum  of  Eoonomie 
Onlogy  lor  Lidia. 

3. — ^In  i^ly  I  am  deaiied  to  state,  that  the  Right  Honorable  theGoveraor 
d  Bengal,  with  the  concurrence  of  the  Govemment  of  India,  has  been 
pkssed  t»  sanction  a  payment  from  the  Treasury  of  350  Rupees  a  month 
far  the  remuneration  of  Mr.  H.  Kddington  in  the  appointment  of  "  Joint 
Gonrtor*'  to  the  Museum  of  Economic  Geology,  which  the  President  aqd 
Committee  propose  to  confer  on  that  gentleman.  The  aocompan3ring 
Bstract,  Fsiagraph  5,  fkum  a  letter  dated  the  2Sd  June  1841,  in  the 
Revenue  Department,  from  the  HbnoniMe  the  Court  of  Directors,  will 
inferm  the  Society  as  to  the  riews  of  ^e  Honorable  the  Court  of 
DirectxirB  leapeeting  the  appointment  which  has  been  thus  constituted, 
nd  the  dutiea  that  he  is  expected  to  perform  in  connection  with  the 
Muenm  of  Eoonomie  Geology. 

3. — ^I  am  directed  to  take  this  opportunity  of  transmitting  for  the 
nfiormation  of  the  Asiatic  Society,  a  eopy  of  a  despatch  from  the  Court 
d  Directors,  No.  14  of  1841,  dated  the  2d  of  November,  and  of  the 
Letter  and  Memaraadum  from  Mr.  Delabeche  herein  mentioned. 

I  am,  &c.  &c. 

G.  A.  BUSHBT, 

Secretary  to  the  Govemment  of  Bengal. 
PoBT  WiuiAM,  the  26IA  February,  1842. 


Egtraetfrom  letter.  No.  10  of  1841,  from  the  Honorable  the  Court  of 
Directors,  in  the  Revenue  Department,  dated  the  23d  June. 

5. — We  cannot  doubt  that  much  benefit  may  be  derived  from  such  an 
institution  under  proper  superintendence.  In  order,  however,  to  make 
it  practicaUy  uaefol,  we  apprehend  that  it  will  be  necessary  to  place  it 

2x 
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under  the  charge  of  an  individual  sufficiently  versed  in  Chemistry  to  be 
competent  to  make  the  necessary  analysis  of  ores,  soils,  &c.  and  to 
suggest  the  means  of  turning  those  analyses  to  account.  To  this 
individual  might  also  he  assigned  the  care  of  the  Mineialogical  reoordi 
deposited  in  the  Museum,  which  will  prohably  in  no  long  time  heoome 
so  voluminous  as  to  he  altogether  useless,  unless  properly  rlatmilifd  and 
arranged.  In  our  despatch  of  the  27th  May,  (No.  5,)  1840,  we  antici- 
pated the  necessity  of  the  appointment  of  such  an  officer,  and  we  shaD 
not  ohject  to  your  assigning  a  moderate  salary  to  any  individual  who 
may  he  found  competent  for  the  discharge  of  the  duties  of  such  i 
situation. 


No.  14  OF  1841. 

Our  Governor  of  the  Presidency  of  Fort  William  in  Bengal. 

In  continuation  of  our  dispatch  in  this  Department,  (Museum  d 
Economic  Oeology,)  dated  the  8th  September  last,  (No.  13,)  we  tnuis- 
mit  for  your  information  copy  of  a  letter  (dated  9th  Sept.  1841,) 
we  have  received  from  Mr.  Delabeche,  and  of  the  Memorandum 
accompanied  it,  on  ^e  subject  of  the  establishment  of  a  Museom  d 
Economic  Geology  in  India. 

We  are. 

Your  loving  FHends, 
(Signed)     Gbobgb  Ltall, 

J.  L.  LVSHIKGTOK, 

H.  LiNnsAT, 
John  Loch, 
H.  Shakk, 
J.  Pbttt  Muspbatt, 
C.  Mills, 
J.  W.  HooG, 
F.  Wabden, 
John  Cotton, 
Abchdbacon  Robbbtbok, 
Hbnbt  Albxandbb, 
London,  the  2d  Nov.  1841.  „  Hbnbt  Willock. 
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Ordmmee  Q^oiogicei  Swrvetf^  Haoeffordw€§tf 

Souik  Waiei,  8<4  StpL^  1841. 
Jajkbs  MxltiiiL,  Esa.  &c.  &c.  &c. 

So, — ^I  have  the  honor  to  acknowledge  the  receipt  of  yoor  commtini- 
eilion  of  tilie  3d  instant,  accompanied  by  the  report  to  which  it  refers  of 
Mr.  Piddington,  on  a  collection  of  spedmena  taken  to  India  by  Captain 
IVemenfaeere,  as  a  baaia  for  a  collection  for  a  Mnaeum  of  Economic 
Geokigy  in  India. 

As  the  Court  of  Dixectora  of  the  East  India  Company  were  pleased 
to  ny  that  they  would  be  happy  to  receive  any  communication  on  the 
nbject  which  I  might  make,  I  have  ventured  to  send  the  accompanying 
aemonaidum,  and  have  therein  given  a  brief  account  of  the  Museum 
of  Economic  Qeology,  established  under  Her  Majesty's  Government,  for 
HJie  mformation  of  the  Directors. 

Pennit  me  through  you  to  return  the  Directors  my  sincere  thanks 
fcr  their  kind  ofier  of  sending  specimens  from  India  to  our  Museum. 
Siery  thing  which  relates  to  the  Metallurgical  processes  of  India  would 
be  highly  valuable :  specimens  of  steel,  such  as  is  used  for  arms,  would 
be  particularly  so.  Ores  of  the  useful  metals,  and  any  information 
idating  to  their  mode  of  oocurxence  would  be  very  acceptable.  Models, 
V  diawings  from  which  models  could  be  constructed,  of  any  of  the 
aative  mining  machinery,  methods  of  reduoing  the  metals,  or  tools  used 
in  mining,  would  be  valuable,  however  simple  these  contrivances  may  be. 

Perhape  you  wiH  do  me  the  &vour  to  assure  the  Dirrectors,  that  if 
ftef  may  consider  any  service  I  can  render  in  the  formation  of  the  pro- 
posed Museum  at  all  desirable  at  any  time,  I  shall  esteem  myself  fortu- 
Bate  in  being  Me  to  afibrd  it. 

(Signed)    H.  F.  Dblabbchb, 
Director,  Ordnance  Geological  Survey. 


Memorandum  respecting  a  Proposed  Museum  of  Economic  Ckology  in 

India. 

Not  beiDg  aware  of  how  far  the  Directors  of  the  East  India  Company 
may  be  desirous  of  forming  in  India  a  Museum  of  Economic  Gkology, 
similar  to  that  established  under'  Her  Majesty's  (Government  in  this 
ooontry,  modifying  it  only  to  suit  the  difference  of  conditions  existing 
in  the  respective  countries,  or  may  be  informed  of  the  exact  character 
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and  desigii  of  the  Miueiim  of  Boonomic  Geology  in  London,  pcrbape 
it  may  be  UBefiil,  and  not  altogether  out  of  pkce^  briefly  to  state  the 
objects  for  which  the  latter  were  founded,  and  to  shew  the  manner  in 
which  we  endeavour  to  attain  them,  before  1  ventnie  to  offer  any  ob- 
servations which  Mr.  Piddington's  Report  may  have  suggested  on  the 
proposed  establishment  ia  India. 

The  Museum  of  Boonomic  Geology  was  founded,  in  order  to  obtsin  s 
more  perfect  and  general  knovdedge  of  the  mineral  wealth  of  the  United 
Kingdom  and  its  CQlonies  than  now  ezists,*  and  to  render  the  knowledge 
thus  obtained  readily  avaikUe  to  die  public,  endeavouring  to  pioBiole 
an  increase  in  the  advantages  to  be  derived  firom  our  mineral  wealth, 
by  shewing  whcje  and  in  what  manner  mineral  substances  at  piesent  un- 
touched in  particular  districts  may  be  profitably  worked;  by  pointingoiit 
that  by  adopting  the  mode  of  working  dsewhere  dther  in  this  or  odier 
countries,  mineral  substances  may  be  more  profitably  raised  tiian  tky 
now  are  in  certain  districts,  and  by  preventing  an  usekss  ezpenditore  of 
time  and  capital  in  researches  which  can  only  end  in  disappointment 

Another  chief  object  is  to  shew  die  application  of  Geology  to  Agricd- 
ture,  and  to  afford  to  the  public  the  facility  of  obtaining  oonect  analjsi 
of  soils  at  a  rate  so  moderate,  as  to  bring  them  within  the  means  of  the 
many,  and  thus,  by  obtaining  a  multitude  of  feots  relating  to  soib,  be 
enabled  to  arrive  at  conclusions  whidi  may  be  of  very  material  benefit 
to  the  agriculture  of  the  country,  and  which  might  not  otherwise  have 
been  rendered  so  readily  apparent. 

In  fiact,  the  Museum  may  be  considered,  without  further  detail*  as  aa 
establishment  founded  to  shew  and  promote  the  application  of  Qealkgj 
to  the  useful  purposes  of  life  in  a  variety  of  important  ways*  and  tfass 
aid  in  advancing  the  general  welfere  of  the  country. 

Though  the  establishment  is  termed  a  Museum,  fipom  containing  col- 
lections of  mineral  and  metallurgical  specimens,  modds,  &c.,  diett 
collections  only  constitute  a  part  of  the  general  whole,  and  are  tMj 
intended  to  render  that  whole  effective.  Under  the  same  roof,  there  is  a 
well  appointed  Laboratory,  an  o£Bice  for  the  accumulation  and  preservati- 
on  of  the  mining  documents  of  the  United  Kingdom,  and  a  wuk-sbop 

•  Itself  an  object  of  great  national  importance,  as  eren  at  pieeent  it  is  known  tkit 
the  annual  value  of  the  Coals  (taken  at  the  pit  mouth,  and  of  the  metals,  and  of  a  few 
other  mineral  products)  in  their  first  merchantable  conditions  raised  in  the  United 
Kingdomi  exceeds  £2U,tXX^0UU. 
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for  the  ooDstniction  of-j&odelB  firom  working  dnmngB,  both  Britbh 
and  foreign.  Mr.  Richard  Phillips,  F.  R.  S.»  long  distinguiflhed  ba  an 
inalytical  chemiat  of  the  first  order*  has  charge  of  the  Laboratory  and  of 
the  minenl  and  metallurgical  odllectiona,  and  Mr.  Jordan,  a  gentleman 
d  conaderable  ability,  and  previoualj  Secretary  of  the  Polytechnic  So- 
ciety of  Gofuwallt  superintends  the  Mining  Record  Office  and  the  Model 
Depsrtment.  Both  gentlemen  receive  pupils  under  certain  regulations, 
tfae  former  in  analytical  chemistry,  metallurgy  and  mineralogy ;  the  latter 
fir  BBining,  section  and  plan  drawing,  and  mining  machinery ;  it  being 
eoasidered  a  great  object  to  teach  as  much  as  possible  by  aid  of  the 
eBtablishment,  its  collections  of  mineral  and  metallurgical  specimens, 
siodels,&c.  being  freely  employed  for  the  purpose,  and  not  intended  for 
mere  shew,  though  eventually  the  public  will  be  t^^^^^^  to  liew  them 
gntoitously  in  the  same  manner  as  the  collections  of  the  British  Mu» 
aeumaie  exhibited. 

Hie  establishment  may  be  considered  as  formed  to  a  certain  extent  of 
diatiiiet  parts,  though  they  are  necessarily  much  blended  with  each  other, 
aad  may  be  said  to  consist  of  the  Mineral  and  Metallurgical  Goflection, 
te  Liborafeory,  the  Modd  Departm^t,  and  the  Mining  Record  Office. 

The  Mineral  and  Metallurgical  Collections  are  divided  into, 

0.-1116  various  ores  of  the  useful  metals  at  present  raised  in  the 
United  Kingdom  and  its  Colonies. 

6.-*Speeimens  to  illustrate  the  mode  in  which  these  ores  occur,  and 
tfae  general  conditions  under  which  they  are  found. 

c— A  metallurgical  series,  shewing  the  mode  of  reducing  the  ores  to 
tk  metallic  state,  as  practised  in  tfae  United  Kingdom  or  Colonies. 

tf .— The  foreign  ores  of  the  useful  metals,  in  order  to  accustom  the 
eye  of  the  ^tish  miner  to  all  known  appearances  of  the  ores  of  the 
ueM  metals. 

e. — Specimens  illustrative  of  the  mode  of  occurrence  of  these  foreign 
ores,  so  that  the  British  miner  may  see  wherein  this  may  differ  from,  or 
agree  with,  the  manner  in  whidi  ores  are  found  in  the  United  Kingdom. 

/. — ^A  series  Sttustcating  the  manner  in  which  the  ores  are  reduced  to 
the  metallic  state  in  foreign  countries.* 

*  The  Brituh  specimeBS  of  ores  and  metallurgical  procenes  are  kept  distinct  from 
the  foreigii,  to  shew  at  one  glance  wkat  is  really  known  or  done  in  the  United  King- 
dom, and  therefore  what  more  or  less  is  known,  as  relates  to  the  same  subjects  in 
other  countries. 
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g, — ^A  series  illostrating  the  manufectore  of  steel,  brass,  and  odw 
metallic  compounds  or  alloys. 

;^. — ^An  extensive  series,  iUostnting  the  rocks  which  either  have  been 
or  may  be  advantageously  employed  for  Architectural  or  Bngineerisg 

purposes. 

t. — ^The  various  cements,  bricks,  tiles,  or  other  artificial  minenl 
compounds  which  may  be,  or  have  been,  employed  for  the  same  par« 
poses. 

k, — ^A  series  of  the  substances  used  in  the  manufiBcture,  and  fflustnft- 
ing  the  manufiicture  itself  of  British  porcelain,  earthen-waie,  and  the 
coarser  potteries. 

/. — ^A  series  of  soils,  with  theur  analysis  attached,  and  a  notice  of 
such  drcumstances  connected  with  the  climate  and  the  sitoation  of 
the  localities  where  they  occur  as  can  be  obtained,  accompanied  by 
such  specimens  of  the  subsoils  or  rocks  in  which  they  rest  as  can  be 
procured. 

In  the  Laboratory,  analyses  of  mineral  substances,  such  as  ores* 
rocks,  soils,  &c.  are  made  at  a  regulated  price  for  the  public,  who  mt 
only  thus  obtain  correct  information  without  fear  of  fraud  from  interest- 
ed motives,  but  also  do  so  at  moderate  cost.  Analyses  are  also  executed 
for  such  Gbvemment  Departments  as  may  desire  them ;  and  pupils,  as 
above  mentioned,  are  received. 

The  Model  Department  will  consist  (and  numerous  important  modds 
are  already  in  the  collection)  of  models  to  illustrate  mining  operatiGn^ 
from  the  most  simple  conditions  up  to  the  most  complicated  of  mimD§f 
machinery,  and  of  such  operations  connected  with  mines  as  can  be  weft 
shewn  by  models,  not  only  British  but  foreign,  and  of  furnaces  and 
other  works  for  the  reduction  of  the  metals.  The  tools  and  instni- 
ments  used  in  mining  in  different  countries,  with  specimens  of  the  iope9, 
chains,  &c.  employed,  form  also  part  of  this  collection* 

In  the  Mining  Record  Office,  not  only  will  the  plans  and  sectioni 
which  relate  to  British  mining  be  accumulated,  but  all  documents  relit* 
ing  to  foreign  mines  which  can  be  obtained,  will  be  added  to  the  collec- 
tion, and  it  is  expected,  from  the  arrangements  which  have  been  made, 
that  much  important  information  will  thus  be  brought  together.  Geo- 
logical maps  and  sections  of  various  countries  wiH  be  here  assembled, 
and  it  is  intended  eventually  to  form  a  Library,  containing  woriu  in 
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varioufl  knguagesi  which  maj  relate  to  the  application  of  Geology  to  the 
iisefbi  pnipoaes  of  life. 

It  mi^t,  at  first  sight  be  suppoaed,  however  desirable  sach  an  esta- 
Mwhnwmt  as  this,  which  has  been  thus  briefly  noticed,  may  be  in  India 
or  elsewhere,  that  it  would  require  considerable  expenditure  and  much 
troohle  to  form.  F^m  experience  I  can  say,  that  I  believe  the  contrary 
vonld  be  the  case,  provided  it  were  placed  directly  under  a  Govern- 
ment, which  necessarily  in  almost  all  countries,  possesses  the  means 
cf  CBTTjing  out  the  objects  of  an  institution  of  this  kind  in  a  manner 
idiich  eannot  be  within  the  reach  of  any  body  of  men  formed  into  a 
lodety,  however  active  the  members  of  that  body  may  be. 

Hie  collections  in  the  Museum  of  Economic  Geology  though  no  doubt 
valoable,  have  cost  the  country  a  mere  trifle,  having  been  chiefly  pre-  . 
Mated  by  persons  anxious  to  promote  the  success  of  the  institution, 
because  it  was  national,  and  belonged  to  the  public,  under  the  controul 
and  care  of  Gkyvemment.  At  the  same  time  it  must  be  admitted,  that  a 
luge  portion  of  the  collections  have  been  formed  through  the  exertions 
of  the  Ordnance  Geological  Survey,  during  its  progress  through  the 
eoontry,  causing  the  Museum  to  be  more  known  and  appreciated  than  it 
fflig^t  otherwise  so  soon  have  been,  and  thus  inducing  many  influential 
persons  to  make  extensive  presents  to  it. 

It  would  appear  from  experience,  that  in  such  establishments  outlays 
of  money  are  at  first  less  requisite  than  arrangements  by  which  the 
varioas  means  of  informadon  at  the  disposal  of  a  Gkivenmient  can  be 
rendered  available,  and  at  a  suitable  place  set  apart  for  the  reception  of 
Ihe  difierent  specimens,  models,  and  other  objects  of  interest  that  can  be 
collected*  waiting,  as  was  done  at  the  Museum  of  Economic  G^logy  in 
London,  until  the  accumulation  of  information  and  of  specimens,  models, 
or  other  objects  of  interest  should  be  suflicientiy  great  to  carry  out  the 
deugn  of  the  establishment  on  a  more  extended  scale ;  it  being  at  the 
same  time  observed,  that  a  laboratory  and  a  good  analytic  chemist  ap- 
pointed to  it,  may  be  considered  as  among  the  earliest  requisites. 

Hie  collections  taken  out  to  India  by  Captain  Tremenheere,  were 
necessarily  incomplete,  and  were  merely  intended  as  a  foundation  for 
a  more  extended  series  of  specimens,  illustrative  of  the  applications  of 
Gecdogy  to  the  useful  purposes  of  life ;  but  like  all  such  first  collections, 
they  are  most  valuable  as  constituting  such  a  foundation,  and  in  this  in- 
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stance,  they  have  been  the  means  of  calling  fortih  a  very  abte  report  finim 
Mr.  Piddington,  as  to  his  views  respecting  the  requisites  for  ooUeeliGiiB 
of  this  kind  in  India.  Though  Mr.  Fiddington's  catalogae  of  detidenu 
may  appear  laige,  and  refer  perhaps,  more  to  a  complete  aeries  of  eol- 
lections,  than  to  what  may  be  sufficient  and  essentially  required  lor  the 
well-woiidng  of  a  Museum  of  Economic  Geology  in  India,  yet  a  bage 
part  of  them  could  be  supplied  at  a  very  moderate  coat.  Time  and  qp> 
portunity  will  be  required  hx  more  than  money  far  a  vecy  large  part  of 
the  desired  collectiooB,  though  no  doubt,  some  small  oudays  may  fma 
time  to  time  be  necessary.  It  would  be  our  earnest  desire,  as  well » 
our  duty,  at  the  Museum  of  Economic  Geology,  to  aid  an  instita- 
tion  of  ^e  like  kind  established  under  the  East  India  Company  in 
India,  and  it  would  be  very  easy  to  endeavour,  as  much  as  poeaihle, 
to  obtain  duplicates  of  Foreign  as  well  as  British  qiecunens,  likdj 
to  be  useful  in  India,  when  we  collect  them  for  ourselves.  Copies 
of  the  plans  and  sections  of  the  MetaUiforoua  and  Coal  mines  in  onr 
Mining  Record  Office  could  readily  be  famished  at  the  eaqiense  tf 
the  cop3ring,  and  care  could  be  taken  to  select  only  sndi  as  would  be 
likely  to  be  usefal  in  India.  Arrangements  might  be  made  to  finl 
competent  persons  to  construct  copies  of  such  of  our  modds  as 
might  be  thought  valuable,  particularly  those  required  in  the  eaiiieal 
conditions  of  a  mine.  In  fact,  much  could  be  acoomplished,  at  ooce  and 
readily,  in  this  manner,  should  it  meet  the  approbation  of  the  Direeton 
of  ti^e  East  India  Company ;  and  as  regards  ti&e  applications  of  Oeologf 
under  consideration,  we  might  be  rendered  available  for  what  is  done  ia 
the  United  Kingdom  and  in  many  parts  of  Europe ;  at  the  same  time  it 
would  be  desirable  tiiat  applications  to  the  friends  of  India,  resideflt  ia 
this  part  of  the  world,  should  not  be  neglected. 

The  most  important  part  of  the  collections  must  neoesearily  be  made 
in  India,  and  can  probably  be  best  accomplished  in  the  manner  pointed 
out  by  Capt.  Tremenheere  and  Mr.  Piddington. 

I  would  venture  to  suggest,  that  it  would  be  yerj  desirable  by  asf 
methods  that  may  be  deemed  most  expedient,  as  early  as  possible  to 
procure  an  estimate,  however  rough  it  may  be,  of  iJie  mineral  resoineei 
of  India,  t.  e.  that  those  points  which  may  appear  the  most  promiiingi 
may  receive  the  required  attention,  and  the  real  state  of  knowledge  oi 
this  subject  be  shewn  by  something  like  effective  and  trust*warthy  doea- 
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By  the  aame  means,  tibe  oollectioDs  might  gradually  beoome 
eanadenlile,  comparitona  be  inatitiited  where  compariaooa  were  likely 
tobenaefbl^bothaaieganlathepaita  of  India  witli  each  other»  and  with 
foRiga  comitriea.  Anal3r8is  of  aoils,  which  BhoaM  be  made  aa  well  with 
icgird  to  their  pfayaical  aa  chemical  conditional  due  attention  being  paid 
to  dimate»  would  accumnlate,  and  eventually  a  maaa  of  information 
voaki  be  collected,  which  could  not  ftdl  very  materially  to  aaaiat  in  im- 
jionng  tiie  agricoltare,  and  developing  the  mineral  wealth  of  the  vast 
tenilory  under  tiie  Government  of  the  Eaat  India  Company. 

(Signed)    H.  F.  Dblabxchb, 
Dkrtetor  of  the  Museum  o/Eeouomie  Geology, 
9tk  Sepiember,  1841. 


To  H.  ToBBSNS,  Esq.,  Secretary  Asiatic  Society, 

Sib, — With  reference  to  our  converaation  on  the  subject  of  a  Labora- 
taiy  for  tiie  Museum  of  Bconomic  Oeology,  I  aet  down  here  as  requested, 
ndi  Memoranda  as  occur  to  me  for  tiie  infonnation  of  the  Committee  of 
hfen  and  the  Society. 

1. — "  A  laboratory  and  a  good  analytical  chemist  appointed  to  it  may 
be  consideied  as  amongat  the  earliest  requisites  for  a  Museum  of  Eoo- 
aoraie  Qedlogy,"  says  &fr.  Ddabeche,  in  replying  to  the  Court  of 
Diiecton  on  their  referring  to  him  my  report  of  February  1841,  and  he 
k  writing  in  England.  We  may  add  here,  I  think,  "  in  India  for  more 
than  in  Engpland  ?'* 

2. — Hie  arrangements  for  a  laboratory  require  a  room,  and  I  cannot 
we  bow  to  obtain  one  of  improper  size,  widiout  adding  to  our  present 
aooommodation. 

3. — The  arrangement  proposed  by  you,  would  give  us  additional  room 
far  many  thinga  which  now  become  much  crowded :  and  for  models, 
records,  &c.  which  will  gradually  accumulate  in  the  Museum  of  Economic 
Geology,  in  which,  be  it  remembered,  we  have  to  collect  both  Indian 
and  European  knowledge  and  specimens. 

4. — ^We  require  room  for  coarse  furnace  work,  and  for  our  more  deli- 
cate analytical  operations,  which  cannot  (be  it  remembered)  be  carried 
on  in  open  rooms,  or  left  to  chance-meddling,  or  exposed  to  theft  if  of 

▼aine.    Room  for  the  Superintendent,  where  he  can  work  undisturbed 
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by  yvatarSf  is  also  highly  desirable  under  existing  arrangements,  and  at 
the  very  best  time  for  "work,  a  morning  is  often  lost  by  the  indispeui- 
able  dvilities  to  chance  Tisitors.  Where  laboratory  work  is  going  on, 
this  is  out  of  the  question. 

5. — ^It  may  appear,  that  I  am  asking  for  means  and  appliances  nun 
extensive  than  our  present  Museum  of  Economic  Geology  requires ;  bid 
to  this  it  may  be  replied,  that  there  is  no  lack  of  laboratory  work  e?ei 
now,  and  when  we  make  known  our  yiews  and  desires,  there  will  In 
plenty  more :  add  to  which,  that  the  first  reference  to  us  from  Grofon- 
ment  may  be  our  requiring  all  the  resources  of  a  good  laboratoiy  to 
reply  to  it  creditably.  I  may  be  excused,  if  I  remark  in  conclusion,  tbol 
it  belongs  to  the  Society,  with  such  an  opening  as  is  now  afforded  to  it; 
to  shew  its  readiness  to  do  honour  to  the  patronage  it  meets  here  and  at 
home. 

H.  PiDDIKGTOK. 

leth  March,  1842. 

Note. — The  means  and  appliances  to  which  Mr.  Piddington  aUudes,  ai 
necessary  for  the  efficient  establishment  of  the  Museomy  have  been  ntM- 
ed  by  the  Society  in  the  same  spirit  of  liberality  and  seal  for  the  cause  d 
science,  which  actuated  the  Honorable  the  Court  of  Directors  and  the  Go- 
yemment  of  India,  in  contributing  so  eminently  to  the  formation  of  the  in- 
stitution. The  Honorable  the  President  of  the  Asiatic  Society,  (H.  T. 
Prinsep,  Esq.)  at  once  proposed  to  make  such  additions  to  the  spadon 
building  which  contains  our  Library  and  Museum,  as  might  not  0DI7 
supply  a  proper  Laboratory,  but  also  give  additional  room  for  the  Geolo- 
gical and  Mineralogical  department,  as  well  as  allow  of  the  appropristioo 
of  a  new  and  handsome  apartment  to  be  added  to  the  upper  story  of 
the  house  to  a  better  disposition  of  oar  Books,  or  to  our  Ornithological 
Collection,  which  daily  undergoes  augmentation.  These  works  are  is 
a  forward  state,  the  President's  proposition  having  been  warmly  adopted. 
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SamUive  of  a  Journey  from  Soobathoo  to  Shipke,  in  Chinese  Tartafj. 
Btf  Lieut,  A.  Gb&ard,  Bengal  Native  Infantry,  in  1818. 

From  Soobathoo,  in  latitude  30^  58'  and  longitude  77^  ^,  situate 
•boot  twenty  miles  from  the  plains,  and  4,260  feet  above  the  level 
of  the  sea,  I  marched  to  Mumleeg  nine  miks,  three  and  a  half  miles 
from  Soobathoo,  crossed  the  Gnmbur,  an  inconsiderable  stream,  but  it 
hid  swollen  so  much  from  late  rain,  that  its  passage  was  effected 
with  great  difficulty.  The  road  was  a  descent  to  the  Gumbur,  from 
^Akk  it  slightiy  ascended. 

224^  September. — Marched  to  Simla  thirteen  and  half  miles.  The 
rosd  kx  the  first  eight  and  half  miles  was  almost  plain,*  then  there  was  a 
iteep  ascent  of  one  and  half  mile,  and  the  last  three  were  excellent,  wind- 
ing near  the  top  of  a  range  7,000  feet  high,  and  lying  throu^  a  noble 
wood  of  many  varieties  of  oak  and  pine. 

23^  September, — ^Marched  to  Bunee  eleven  miles.  The  road  was  level, 
leading  amongst  deep  forests  of  pine,  at  the  height  of  8,000  and  9,000 
feet  above  the  sea.  Tlius  far  the  path,  which  is  practicable  upon 
horseback,  has  been  made  by  a  company  of  Pioneers,  for  the  fiidlity  of 
communication  with  the  cantonment  of  Kotgoor,  thirty-four  miles 
ftutfaer  to  the  north-east. 

%M  September. — ^Marched  to  Pulana  ten  miles.     Left  the  made-road 
Bx  miles  from  last  camp,  and  descended  by  an  indifferent  and  slippery 
footpath  to  the  village,  which  belongs  to  the  Rana  of  Theog. 
No.  125.  New  Sbbies,  No.  41.  3  c 
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25th  September. — Marched  to  the  Kotkhaee  eleven  miles.  The  road 
lay  along  the  bank  of  the  GKree,  one  of  the  branches  of  the  Jumna,  and 
was  often  rocky  and  dangerous,  the  footpath  being  frequently  over- 
grown with  grass,  and  seldom  half  a  foot  in  breadth. 

Kotkhaee  is  the  residence  of  the  Kotgoor  Rana,  a  hill  chief  under  the 
protection  of  the  British  Government.  It  is  situate  on  a  most  romantic 
spot,  upon  the  point  below  which,  two  streams  unite  to  form  the  Giree ; 
on  one  side  the  rock  is  182  feet  perpendicular,  and  on  the  other  there 
is  a  long  flight  of  stone  steps ;  neither  of  the  streams,  which  are  only 
twenty  feet  broad,  are  fordable,  so  by  destroying  the  bridges,  the  place 
might  be  well  defended  against  musketry.  The  Rana's  reaidence  k 
three  stories  high,  and  has  a  most  imposing  appearance ;  each  story 
projects  beyond  the  one  beneath,  and  the  top  is  crowned  by  a  couple 
of  handsome  Chinese  turrets,  beautifully  adorned  with  finely  carved 
wooden  work. 

26M  September, — Marched  to  Ghijyndee  eight  miles.  The  road  at 
first  lay  up  the  bed  of  one  of  the  branches  of  the  Giree,  and  there 
was  a  very  steep  and  tiresome  ascent  of  2,400  feet  to  Deouree  F^m, 
8,885  feet  high,  from  whence  there  was  a  descent  to  camp. 

Gujyndee  is  in  Nawur,  a  small  district  of  Busahir,  famed  for  its 
numerous  iron  mines ;  there  are  few  i^ts  here  fit  for  cultivntioa,  and 
the  inhabitants,  who  are  miners,  live  chiefly  by  their  trade  in  iron. 
They  work  the  mines  only  about  three  months  in  the  year,  and  com- 
mence digging  them  in  March,  after  the  snow  has  sufficiently  melted; 
at  other  times,  they  say,  the  earth  fiaUs  in,  and  it  is  unsafe  to  work. 

27th  September, — ^Proceeded  to  Rooroo,  a  fatiguing  march  of  thirteen 
miles,  crossing  a  high  range  of  mountains.  Here  we  first  came  upon  the 
Pabur,  one  of  the  feeders  of  the  Tonse,  which  hUs  into  the  Jumna,  aod 
is  a  stream  of  considerable  size.  Barometrical  obiservationa  give  the  ex- 
treme height  of  its  bed  5,100  feet. 

Rooroo  is  situate  in  Ghoara,  one  of  the  large  divisions  of  Busahir, 
and  the  most  populous  and  best  cultivated  spot  I  have  seen  in  the  hilli; 
the  dell  is  broad,  and  the  ground  is  well  adapted  for  rice  fields^  beiiig 
watered  by  many  canals  cut  from  the  river  which  winds  tiiroagh  it. 

Three  marches  more,  or  twenty-six  miles,  brought  me  to  Jangleeg, 
the  last  and  highest  village  in  the  valley  of  the  Pabur,  elevated  9,200 
feet  above  the  sea.    The  road  latterly  was  extremely  rugged  and  dan- 
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gerous,  at  one  time  many  hundred  feet  aboye  the  river,  with  a  horrid 
precipice  on  the  right,  at  another  dipping  down  to  the  stream  which 
nishefl  witii  riolence  over  the  rocks  interspersed  in  its  channel;  as 
pu  advance,  the  dell  in  which  the  Pabur  flows  becomes  gradually  more 
contFscted,  the  mountains  assume  a  more  naked  and  abrupt  i^ipear- 
ance,  and  the  rapidity  and  turbulence  of  the  river  increases.  From 
Jangieeg  proceeded  ten  miles  to  a  halting  place  called  Moondoor,  within 
two  miles  of  the  Biooang  F^ws  over  the  great  snowy  range*  The  road 
was  good,  and  lay  in  a  broad  grassy  glen,  between  two  spurs  of  the 
ffimalayas,  with  the  Pabur  running  throu^  it.  The  soil  of  this  valley 
is  composed  of  black  vegetable  mould,  which  produces  endless  varieties 
of  Alpine  plants  to  the  height  of  13,000  feet.  Belts  of  birch  and  pine 
lesch  nearly  the  same  elevation,  beyond  which,  scarcely  any  thing  is 
seen  but  patches  of  brown  grass. 

The  height  of  my  camp,  which  was  ptched  beneath  an  immense  pro- 
jcctiiig  granitic  rock,  was  12,807  feet.  We  left  the  last  duster  of  birch 
trees  3  miles  behind  us,  so  had  to  send  back  that  distance  for  firewood. 
The  thermometer  was  38^  at  ni^t,  and  water  froze  hard. 

Next  day,  2d  October,  we  pitched  our  tent  on  the  crest  of  the  pass, 
15,095  feet  above  the  level  of  the  sea ;  the  road  was  of  the  worst 
description,  crossing  the  Pkbur,  which  has  its  source  near  this,  by  an 
arch  of  snow  of  some  extent,  and  then  leading  over  huge  detached 
masses  of  granite,  hurled  from  the  peaks  above,  and  piled  upon  one 
another  in  the  utmost  disorder,  with  here  and  there  some  snow.  The 
ascent  was  steep  the  whole  way,  and  almost  the  only  vegetation  we 
noticed  was  grass  in  small  tufts,  which  grew  more  scanty  as  we  advanced 
to  the  pass,  where  it  almost  disappeared ;  above  it  was  still  seen  thinly 
scattered,  and  interspersed  with  a  few  mosses. 

Here  I  met  my  brother,  who  had  left  Soobathoo  some  time  before  me 
and  travelled  by  a  much  more  circuitous  route. 

We  sent  most  of  our  servants  down  about  five  miles  to  a  more  genial 
dmate,  where  wood  was  procurable,  and  remained  ourselves  at  the  top. 
The  peaks  immediately  on  either  side  of  us  were  not  more  than  1,000 
leet  above  us,  but  there  were  several  not  very  fer  distant,  which  we 
eonld  not  then  see,  18,000  feet  high.  We  were  lucky  in  getting  the 
altitudes  and  bearings  of  the  principal  mountains  across  the  Sutlej, 
which  rear  their  white  heads  to  the  height  of  20,000  feet  and  upwards. 
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The  thennometer  in  a  tent  got  up  so  high  as  5(f  during  the  dsy, 
but  at  4  p.  M.  it  fell  to  the  freezing  point,  and  at  7  p.  m.  was  8^  bdow 
it.  We  sat  up  till  past  10  for  the  purpose  of  making  astrooomical 
observations,  which  in  such  a  temperature  was  rather  an  unoomCortaUe 
occupation ;  our  situation  indeed  in  other  respects  was  none  of  the  most 
agreeable,  we  had  but  a  scanty  supply  of  firewood,  which  when  Idndkd 
in  the  middle  of  the  tent  involved  us  in  smoke,  and  we  were  somewhat 
incommoded  by  having  to  share  our  accommodation,  such  as  it  was, 
with  our  servants,  whilst  every  now  and  then  we  were  alarmed  by  the 
crash  of  rocks  split  asunder  by  the  frost. 

We  had  all  severe  headaches  during  the  night,  owing  probably  to  the 
rarefaction  of  the  air,  but  attributed  by  the  natives  to  a  poisonous  phnt 
said  to  grow  most  abundantly  at  the  greatest  elevations. 

This  pass  is  situate  in  latitude  31''  23'  and  longitude  7^"  12',  it  se- 
parates Choara  from  Koonawur,  another  of  the  grand  divisions  of 
Busahir,  which  lies  on  both  banks  of  the  Sutkj,  extending  from  lati- 
tude 31''  30'  to  32^,  and  from  longitude  7  7''  53'  to  78<>  46'.  It  is  a 
secluded,  rugged  and  barren  country,  seldom  exceeding  eight  miles  in 
breadth.  It  is  terminated  on  the  north  and  N.  W.  by  a  lofty  cbam 
of  mountains  covered  with  perpetual  snow,  upwards  of  20,000  feet  high, 
which  separates  it  from  Ludak ;  a  similar  range  of  the  Himalayas  boand 
it  to  the  southward  ;  on  the  east  a  pass  almost  14,000  feet  high  divides 
it  from  Chinese  Tartary ;  and  on  the  west  lies  another  of  the  principal 
divisions  of  Busahir. 

The  villages,  which  are  elevated  from  8,000  to  12,000  feet  above  the 
sea,  are  very  thinly  scattered,  not  more  than  two  or  three  occur  in  a 
stage,  and  sometimes  none  at  all  for  several  days.  In  the  summer 
season,  from  the  reverberation  of  the  solar  rap,  the  heat  in  the  bed  of 
the  Stttlej,  and  other  large  streams  is  oppressive,  and  quite  sufficient  to 
bring  to  maturity  grapes  of  a  delicious  flavour,  of  which  raisins  and  a 
spiritous  liquor  called  Rakh  are  made.  The  inhabitants  wear  a  frock 
of  white  blanket,  often  two-fold,  reaching  down  to  the  knees,  and  having 
sleeves,  a  pair  of  trowsers  and  girdle  of  the  same,  a  cap  of  black  blanket 
like  a  bonnet,  and  shoes  of  which  the  upper  part  ia  woollen,  and  the 
sole  alone  leather.  The  people  are  very  dark  and  extremely  dirty,  but 
they  seem  to  enjoy  a  much  greater  degree  of  comfort  in  their  habita- 
tions than  any  of  the  other  mountaineers  we  have  seen.     The  villages 
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are  generally  large,  and  the  honseB  spadoua  and  even  elegant ;  they  are 
built  id  stone  and  wood,  and  either  slated  or  flat  roofed,  the  last  is 
most  common.  The  temples  of  the  Deotas  (deities)  are  magnificent, 
and  adorned  with  a  profusion  of  ornaments.  There  are  two  or  three  in 
almost  every  village,  and  sundry  miraculous  feats  are  ascrihed  to  the 
gods  to  whom  they  are  dedicated,  scarcely  one  of  whom  hut  has  the 
credit  of  having  removed  some  mountain  or  vast  rock  for  the  purpose  of 
rendering  the  roads  passable,  or  of  some  other  like  achievement. 

The  level  spaces  of  land  in  Koonawur  are  few,  the  crops  are  extreme^ 
If  poor,  and  a  want  of  grain  pervades  the  whole  country.  In  time  of 
Nsrcity,  small  pears  and  horse  chesnuts,  after  being  steeped  in  water  to 
take  away  their  bitterness,  are  dried  and  ground  into  flour.  There  are, 
bowever,  no  marks  of  poverty,  and  the  natives  subsist  by  exchanging 
nisins  and  wool  for  grain ;  they  have  little  else  to  do  but  look  after 
tibdr  vineyards,  and  attend  to  their  flocks,  which  in  sunmier  are  sent  to 
pastDTBge  at  some  distance  from  the  villages.  Bears  are  very  numerous, 
and  conunit  great  ravages ;  in  the  grape  season,  during  the  whole  night, 
aereral  people  from  each  village  together  with  their  dogs,  are  employed 
in  driving  them  ofl^ 

The  dogs  are  of  a  large  ferocious  breed,  covered  with  wool  and  ex- 
tremely adverse  to  strangers,  whom  they  often  bite  and  tear  in  a  most 
•Jwy^TFig  manner;  they  are  commonly  chained  during  the  day,  other- 
liae  it  would  be  dangerous  to  approach  a  villpige.  The  winter  is  rigor- 
008,  and  for  three  months  there  is  no  moving  out  of  the  villages  owing 
to  the  quantity  of  snow;  during  this  season  the  inhabitants  employ 
themselves  in  weaving  bhmkets.  They  early  begin  to  collect  their 
winter  stock  of  fiiel  and  food  for  their  cattle,  which  latter  consists 
dkiefly  of  the  leaves  of  trees,  and  they  pile  it  upon  the  tops  of  their  houses. 

The  Koonawur  language,  of  which  we  made  a  collection  of  nearly 
1,000  words,  differs  much  frt>m  the  Hindee,  most  of  the  substantives 
ending  in  —  ing  and  tmg,  and  the  verbs  in  —  mig  and  nig.* 

Snrf  October, — The    thermometer    was    fifteen  degrees    below  the 

freezing  point  ,and  the  cold  intolerable,  we  therefore   waited  till  two 

hoon  after  sunrise,  and  then  proceeded  to  the  village  of  Brooang,  dis- 

'  tant  eight  and  a  half  miles ;  the  road  lay  over  a  thick  snow  bed  for  the 

*  ThU  vocabulary  has  fortunately  been  preserved,  and  will  shortly  appear. — Ed. 
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first  mile,  and  then  led  through  extensive  woods  of  various  sorts  of 
trees,  amongst  which  we  recognised  the  hazel,  plane,  horse  chesmut, 
and  many  other  European  plants.  The  way  was  often  ru^ed,  and  a 
steep  descent  of  7,600  feet  perpendicular  height.  On  the  road  we  found 
hlack  currants  and  raspherries  in  the  greatest  perfection,  of  which  we 
preserved  a  large  quantity,  and  on  our  arrival  at  camp  we  feasted  on 
grapes.  Brooang  is  a  small  village  in  Tookpa,  one  of  the  subdivisions 
of  Koonawur,  under  the  Wuzeer  Teekumdas.  It  is  situate  near  the 
BuBpa  river,  and  ahout  two  miles  from  the  left  hank  of  the  Sutlg. 

Ath  October, — Marched  to  Pooaree,a  distance  of  twelve  and  a  half  miles. 
The  road  was  extremely  had,  lying  often  upon  the  &ce  of  a  naked 
stone  inclined  to  the  horizon  at  a  considerable  an^e,  with  a  precipooe 
of  many  hundred  feet  on  the  outer  side;  it  was  no  great  aaooat  or 
descent,  but  so  much  caution  was  necessary  to  prevent  the  traveler 
from  slipping  off  the  rocks  into  the  river  Satlej,  which  lay  <doee  upon 
our  left,  that  the  journey  took  us  up  twelve  hours.  To-day  we  crossed 
the  Buspa,  a  large  stream  forty  two  feet  broad,  whose  source  is  amongst 
snow,  five  or  six  marches  S.  E.  of  Brooang. 

5th  October, — Proceeded  to  Risp^,  a  march  of  thirteen  and  half  miks, 
likewise  occupying  us  the  whole  day.  The  road  which  lay  througli 
thin  forests  of  pine  was  not  so  dangerous  as  yesterday's,  but  consisted  of 
several  steep  ascents  and  descents  upon  rocks  of  crumbling  granite  of 
2,000  feet  each.  We  had  a  grand  view  of  the  Kylas  or  Roldung 
mountains  from  the  large  town  of  Reedung  or  Ribe,  three  and  half  milea 
before  we  reached  camp ;  some  idea  of  it  may  be  formed  by  imnginmg 
an  assemblage  of  pointed  peaks  presenting  a  vast  sur&ce  of  sodow, 
viewed  under  an  angle  of  twenty-seven  degrees,  and  at  a  distance  of 
not  more  than  five  miles  in  a  direct  line.  The  height  of  our  statioB 
was  8,000  feet,  and  the  Kylas  peaks  were  12,000  higher. 

At  Risp^  we  first  saw  Lamas,  and  near  this  place  we  passed  sevenl 
tumuli  from  ten  to  forty  feet  in  length,  two  broad,  and  about  four  high, 
they  are  constructed  of  loose  stones  without  cement,  and  upon  thdr  tops 
are  numerous  pieces  of  slate  of  all  shapes  and  sizes  carved  with  strange 
characters,  they  are  called  man^,  like  the  numes  d  ipv^^at  rwy  vucpHv, 
or  souls  of  the  defunct,  see  verq.  3.  i£.  n.  v.  303.  and  are  erected 
over  the  graves  of  the  Lamas.  There  are  invariably  roads  on  each  side 
of  them,  and  the  natives,  from  some  superstitious  custom,  always 
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them  on  the  right  hand,  and  will  rather  make  a  circuit  of  half  a  mile 
than  pass  them  on  the  wrong  side. 

6/il  October, — Marched  to  Munmg  five  miles.  The  road  was  pretty 
good  along  the  left  bank  of  the  Sutluj,  crossing  a  river  named  Teedoong, 
whose  source  is  in  the  Chinese  dominions  four  day's  journey  to  the 
eastward. 

Monmg  is  a  Lama  town  of  considerable  size,  consisting  of  seven 
or  ei^t  distinct  divisions,  and  beautifully  situated  chiefly  upon  a 
aoothem  exposure,  in  a  glen  which  forms  the  greater  part  of  an  ellipse, 
liiioiigh  it  runs  a  transparent  stream,  upon  the  banks  of  which  are  ex- 
tensive vineyards  and  orchards,  abundantly  supplied  with  water  by 
Bomerous  rills.  The  dell  is  encircled  by  lofty  mountains  at  an  angle 
of  twenty-five  degrees  on  every  side,  except  on  the  westward,  where  it  is 
open  towards  the  Sutlej,  on  the  bank  of  which  there  is  a  small  fort. 
Hie  situation  is  extremely  fine,  and  the  approach  to  it  highly  pictur- 
aqae,  leading  along  the  bank  of  a  canal,  and  through  an  avenue  of 
apricot  trees.  Near  this  place  there  are  a  great  many  piles  of  stones 
with  inscriptions,  and  afterwards  we  met  with  them  almost  at  every 
Tillage,  until  we  reached  Pangee,  on  our  return  where  they  end.  We  also 
saw  a  number  of  temples  called  Chosten,  which  are  likewise  to  be  found 
in  the  vicinity  of  every  Lama  habitation ;  they  consist  of  an  enclosure 
fcnned  of  three  walls  with  a  roof  and  open  in  front,  in  the  inside  of 
diem  are  one  or  more  small  white- washed  buildings  shaped  like  urns. 

It  was  our  intention  to  have  proceeded  further,  but  the  people  told  us 
the  next  village  was  at  such  a  distance,  and  the  ascent  so  fatiguing,  with 
BO  water  on  the  way,  that  we  could  not  possibly  reach  it  that  night. 

1th  October, — Marched  to  Niaung  eight  miles.  The  road  commenced 
vith  a  very  tiresome  ascent  of  5,300  feet  perpendicular  height ;  here  we 
were  delighted  to  find  numerous  beds  of  juniper  and  some  gooseberries, 
viueh  were  liie  first  we  had  seen  for  a  long  period  of  years ;  we  were  in 
great  hopes  we  should  have  met  with  heath,  but  saw  none.  At  the  top  of 
TooQgnmg  Ptoi,  13,739  feet  high,  it  began  to  snow,  and  the  thermo- 
meter was  bebw  the  freezing  point,  so  we  were  glad  to  make  the  best 
of  oar  way  down;  the  foot-path  was  good,  but  a  steep  descent  through 
juniper  and  thyme  of  many  kinds  to  Nisung,  a  small  Lama  village 
atuste  near  the  Taglak'har,  a  large  stream  which  rises  in  Chinese 
Tartary  three  or  four  marches  to  the  eastward.    The  extreme  height  of 
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this  village  by  corresponding  barometrical  observations  is  10,165  feet, 
and  grapes  do  not  ripen  here.  There  are  many  gardens  of  fine  huge 
turnips  belonging  to  the  village,  fenced  around  with  hedges  of  goose- 
berries ;  the  latter  are  of  the  red  sort,  small  and  extremely  add,  but 
make  a  capital  tart. 

Sth,  October. — ^We  were  delayed  till  2  p.  m.,  in  order  to  get  grain 
ground  for  the  consumption  of  our  people,  there  being  no  village  at  the 
next  stage.  We  marched  only  one  and  three-quarter  mile,  and  the 
road  at  first  was  a  descent  to  the  Tagkk'har,  and  then  a  steep  ascent 
of  2,000  feet,  most  part  of  the  way  up  a  slope  of  forty  degrees,  and  over 
rugged  rocks.  We  were  obliged  to  halt  here,  there  being  no  water  for 
many  miles  in  advance. 

9th  October. — ^Marched  ten  miles  to  the  bed  of  a  mountain  torrent, 
and  did  not  arrive  till  an  hour  after  dark.  This  day's  jouniey  was  one 
of  the  most  tiresome  we  had  experienced,  crossing  two  mountains  of 
12,000  and  13,000  feet,  the  ascents  and  descents,  one  of  which  was 
full  4,000  feet  in  perpendicular  height,  were  steeper  for  a  longer  con- 
tinuance than  any  we  had  yet  seen,  and  the  path  was  strewed  with 
broken  slate,  which  gave  way  imder  the  feet.  Neither  tent  nor  baggage 
arrived,  and  we  had  nothing  to  eat  but  cakes  of  very  coarse  meal,  whidi 
hunger  however  made  palatable ;  upon  this  kind  of  food,  together  with  a 
few  partridges  which  our  people  occasionally  shot,  and  without  cither 
plates  and  knives  or  forks,  we  lived  for  five  days.  We  should  have 
afforded  an  amusing  spectacle,  seated  upon  Uankets  near  a  fire  in  the 
open  air,  surrounded  by  our  servants,  dissecting  the  partridges  with  the 
kookree,  or  short  sword  worn  by  the  Qoorkhalees,  and  smoking  plaii 
tobacco  out  of  a  pipe  Htde  better  than  what  is  used  by  the  lowest 
classes.  Novelty  however  has  its  charms,  and  our  being  in  a  oountiy 
hitherto  imtrodden  by  an  European,  gave  us  a  delight  amidst  onr  uMMit' 
toilsome  marches,  scarcely  to  be  imagined  by  a  person  who  has  never' 
been  in  the  same  situation. 

lOM  October. — ^Marched  to  Dabling  six  and  three-quarter  miles.  Tlie^ 
road  was  pretty  good,  lying  near  the  river.  We  went  a  mile  ont  of  m, 
direct  way,  to  visit  the  Namptoo  Sango,  a  wooden  bridge  across  tbe  SotJ 
lej.  The  river  was  here  106  feet  broad,  with  large  rocks  in  its  bed,  and 
the  bridge  seventy-eight  feet  above  the  stream,  which  rushes  with  nfii\ 
violence  between  blocks  of  granite.     We  in  vain  tried  to  measure  itf  i 
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dfBpOk,  ud  altiboii^  we  had  a  heaving  lead  for  the  puipose»  of  no  less 
tbn  ten  poonds  weight,  we  could  not  effect  it,  for  the  force  of  the 
conent  was  so  great  as  to  sweep  it  down  long  ere  it  reached  the  bottom. 
We  ibond  the  bed  of  the  river  8,200  feet  above  the  sea. 

IIU  OUober. — ^Marched  to  Numgeea  nine  miles.  The  footpath 
was  good  and  even,  lying  upon  the  left  bank  of  the  Sutlej.  To-day  we 
■ade  a  dicait  to  look  at  the  conflux  of  the  Lee  with  the  Sutle).  The 
Lee  is  a  liver  of  oonsiderBble  breadth,  coming  firom  Ludak  on  the 
■oithwaid,  but  it  is  not  very  deep,  and  flows  in  a  dear  stream  with  a 
noderate  current,  whilst  the  Sutlej  is  muddy,  and  rushes  with  great 
vdodty  and  a  stunning  noise. 

Since  leaving  Pooaree,  the  trees  had  gradually  become  more  scanty ; 
IB  the  vicinity  of  Numgeea  there  is  little  vegetation,  grass  and  thyme 
ne  but  thinly  scattered  in  small  tufts,  and  a  solitary  dwarf  pine  ap- 
pears here  and  tiiere. 

IQik  October. — ^Marched  to  Shipk^  nine  miles.  The  road  ascended  a 
Edfe,  and  then  there  was  a  steep  descent  into  the  bed  of  the  Oopsung. 
Hoe  the  rocks  are  more  rugged  than  any  we  had  yet  seen,  they  are 
Rot  in  every  direction,  piled  upon  one  another  in  wild  disorder,  in  a 
oKist  extraordinary  maimer  not  to  be  described,  overhanging  the  path, 
md  threatening  destruction  to  the  traveller.  From  the  Oopsung,  the  road 
vas  a  tiresome  and  rocky  ascent  to  the  pass  which  separates  Koonawur 
hoBk  the  Chinese  dominions,  13,518  feet  above  the  level  of  the  sea;  here 
the  scene  was  entirely  changed,  a  more  marked  difference  can  scarcely 
eiiit.  The  mountains  to  the  eastward  were  quite  of  another  nature 
from  thoae  we  before  met  with,  they  are  of  granite  broken  into  gravel, 
ianning  regular  slopes,  and  neither  abrupt  nor  rocky.  The  country  in 
tiiat  direction  has  a  most  desolate  and  dreary  aspect,  not  a  single  tree 
or  hbde  of  green  grass  was  distinguishable  for  near  30  miles«  the 
giound  being  covered  with  a  very  prickly  plant,  which  greatly  resembled 
iinze  in  its  ivithered  state;  this  shrub  was  almost  black,  seeming  as  if 
bunt,  and  the  leaves  were  so  much  parched  from  the  arid  wind  of  Tar- 
tuy,  that  they  might  be  ground  to  powder  by  rubbing  them  between 
tbe  bands. 

The  brownish  tint  of  the  furze,  together  with  the  bleakness  of  the 
country,  have  the  appearance  of  an  extensive  heath,  and  would  strongly 
remind  a  Scotch  Highlander  of  his  native  land.     Our  course  from 

3  D 


372  Narrative  of  a  Journey  from  Soobathoo  [No.  125. 

Brooang  was  about  N.  £.,  here  we  found  we  had  reached  the  northern 
point  of  the  SutLeJ  in  latitude  31°  Stf,  it  lay  about  two  miles  upon  onr 
left  hand,  and  from  this  place  its  direction  all  the  way  to  its  source  in 
the  celebrated  lake  of  Mansurowur  is  nearly  £.  S.  E. 

The  wind  was  so  strong,  that  we  could  with  difficulty  keep  our  feet, 
and  it  is  said  to  blow  with  almost  equal  violence  throughout  the 
year.  We  saw  some  snow  on  our  right  a  litUe  bebw  us,  and  beyond 
it  a  peak  above  20,000  feet  high,  off  which  the  snow  was  drifting 
in  showers,  from  the  force  of  the  wind.  Ftom  the  pass  to  camp,  the 
road  was  a  moderate  descent  upon  gravel,  winding  very  much. 

Shipk^  is  a  large  viUage  in  the  district  of  Rongzfaoong,  under  tbe 
Deba  or  Qovemor  of  Chubrung,  a  town,  or  rather  collection  of  tents  oo 
the  left  bank  of  the  Sutlej,  eight  marches  to  the  eastward.  The  houses 
here  are  very  much  scattered,  and  are  built  of  stone  with  flat  roofs, 
there  are  gardens  before  each  hedged  with  gooseberries,  which  gire 
them  a  neat  appearance.  This  is  a  populous  place;  we  counted  vip- 
wards  of  eighty  men,  who  on  our  arrival  came  to  meet  us,  being  the  first 
Europeans  they  had  ever  seen. 

The  Tartars  pleased  us  much;  they  have  none  of  that  ferocity  of 
character  so  commonly  ascribed  to  them ;  they  have  something  of  the 
Chinese  features,  and  their  eyes  are  small ;  they  go  bare-headed  even 
in  the  coldest  weather,  and  have  their  hair  plaited  into  a  number 
of  folds  ending  in  a  tail  two  or  three  feet  long.  Their  dress  consists 
of  a  garment  of  blanket,  trowsers  of  striped  woollen  stuff  resemUing 
Tartan,  and  stockings  or  boots  of  red  blanket,  to  which  are  sewed 
leather  shoes;  most  wear  necklaces,  upon  which  are  strung  pieces  of 
quartz  or  bone;  they  have  also  knives  in  brass  or  silver  cases,  and 
all  carry  iron  pipes  of  the  same  shape  as  those  used  by  labouren  at 
home,  and  the  higher  dasses  have  them  ornamented  with  silver ;  in  com- 
mon with  the  inhabitants  of  Koonawur,  the  greater  part  of  them 
have  a  flint  and  piece  of  steel  for  striking  fire,  attached  to  their  appaid 
by  a  metal  chain.  The  women  whose  dress  resembles  that  of  the  men, 
were  literally  groaning  under  a  load  of  ornaments,  which  axe  mostfy 
of  iron  or  brass,  inlaid  with  silver  or  tin,  and  beads  round  their  nedD, 
wrists,  and  ankles,  and  affixed  to  almost  every  part  of  their  dotbes. 

1  Sth  October. — Halted.  My  brother  took  a  walk  of  about  a  mile  feather 
on,  with  the  perambulator  and  pocket  compass,  for  we  did  not  think  it 
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Mhnable  to  use  the  theodolite  in  the  presence  of  the  inhabitants,  knowiag 
tiieir  extreme  jealousy ;  he  had  proceeded  a  little  way  from  the  village 
before  be  was  perceiTed,  whoi  immediately  the  people  dispatched  a 
couple  of  horsemen  after  him»  and  crowded  round  the  tent,  making 
a  great  uproar.  My  brother  had  began  to  retam  before  the  horsemen 
overtook  him;  they  told  him  they  had  come  to  bring  him  back,  but 
seemed  in  pezfect  good  humour,  laughing  whilst  they  spoke ;  they  inaiBted 
i^nnhis  going  before  them,  and  would  not  dismount  when  he  bid  them. 

About  9  o'clock,  the  Chinese  Officers,  of  whom  there  are  several 
to  regulate  the  aflbirs  of  the  country,  brought  sixteen  seers  of  flour, 
which  they  requested  us  to  recdve  as  a  present,  and  it  was  no  unaccepta- 
ble one,  for  our  people  had  had  but  little  food  for  the  last  three  days. 
In  the  forenoon,  the  principal  Officer  shewed  us  a  long  piece  of  parch- 
ment, written  in  what  we  supposed  the  Chinese  character,  and  gave  us 
to  understand  it  was  an  express  order  from  the  Graipan  of  Gbroo,  under 
vhoae  waAxsntf  the  Debas  are,  prohibiting  strangers  from  entering  the 
eonntry ;  be  at  the  same  time  said,  we  had  so  many  people  with  us, 
(having  nearly  100,)  that  he  could  not  oppose  our  progress,  but  it  would 
east  him  his  head  if  he  gave  us  the  means  of  going  on,  so  he  would  not 
supply  us  with  provisions,  which  was  the  most  effectual  mode  he  could 
bave  adopted  to  stop  us. 

During  the  time  we  were  at  Shipk^  it  blew  a  complete  hurricane,  and 
tJto  aridii^  of  the  wind  dried  up  every  thing  exposed  to  it ;  the  leaves  of 
our  boola  were  more  bent  than  I  ever  remember  to  have  seen  them  in 
die  hot  winds,  and  no  dew  was  observed. 

Hie  lat.  of  Shipk^  by  meridian  altitudes  of  stars  is  31^  48^,  and  the 
kiig«  78*  48^,  its  extreme  height  is  10^527  feet,  and  the  thermometer 
mged  from  38*  to  60*. 

The  peofde  are  afiable  and  good  natured^  and  allowed  us  to  handle 
their  pipes,  knives,  &c. ;  they  thronged  round  our  tent  from  morning 
tin  mght,  and  we  found  it  the  most  difficult  thing  to  understand  them 
even  witli  the  aid  of  interpreters,  for  the  Koonawur  words  we  had 
pieked  up,  which  were  of  the  utmost  use  to  us  during  our  tour,  were 
not  intelligible  here.  This  evening  the  articles  that  had  been  so  long 
in  tiie  tear  came  up. 

\4ik  October, — ^At  sunrise,  when  the  thermometer  was  81*,  and  before 
the  inhabitants  had  risen,  I  set  up  the  theodolite  and  took  the  bearings 
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and  altitudes  of  the  remarkable  peaks ;  one  of  them  covered  with  snov 
above  20,000  feet  in  height,  is  only  4  miles  from  the  Tillage  from  whieh 
it  subtends  an  angle  of  28  degrees ;  another  called  Tozheegnnj,  22, 488 
feet  high  to  the  north  of  the  Sutlej,  was  seen  under  an  angle  of  23" 
31',  these  elevations  were  observed  with  the  sextant  and  aztificid 
horizon. 

We  exchanged  a  gold  button  for  a  goat,  which  we  took  with  m 
to  Soobathoo ;  the  wool  is  extremely  fine,  and  almost  equal  to  wfait 
is  used  for  the  manufacture  of  shawls ;  we  were  informed  the  best  vm 
procured  further  to  the  eastward  near  Oaroo^  which  is  the  frLmons  nmt 
for  wool.  The  goat  scarcely  differs  from  the  common  one,  and  it  docs 
not  appear  to  be  a  distinct  breed  that  produced  the  shawl  wool,  bat  ita 
fineness  seems  to  depend  almost  entirely  upon  the  elevation  and  coUnm 
of  the  climate.  We  ourselves  had  an  opportunity  of  sedng  tins  st 
Soobathoo,  4,200  feet  above  the  sea,  the  wool  is  little  better  than  in  tis 
plains  of  Hindoostan,  but  it  gradually  grows  finer  as  you  ascend,  aad 
in  Koonawur,  where  the  villages  are  more  than  8,000  feet  high,  it  is  fit 
for  making  coarse  shawls. 

Ghu^x>  or  Gkutop,  by  the  accounts  bf  fifteen  different  people,  is  reckon* 
ed  11  marches  from  Shipk^,  and  the  road  consisting  of  gentle  sweUingi, 
is  described  as  being  so  good,  that  the  trade  is  carried  on  by  yaks. 

After  breakfJBtst,  we  returned  to  Numgeea  by  the  same  road  as  befcic, 
and  on  the  15th  of  October  struck  off  to  the  N.  W.  towards  Lndak, 
crossing  the  Sutiej  a  mile  from  the  village  by  a  crazy  bridge,  coustmctBd 
of  ropes  made  of  the  bark  of  a  tree,  with  basket-work  of  twigs  foraui^ 
a  curve  almost  the  sixth  part  of  a  circle.  The  breadth  of  the  river  vtt 
74  feet,  including  a  large  rock  in  the  middle  occupying  42  fset,  tlis 
extreme  height  of  the  bed  is  8,600  feet.  This  day  we  travelkd  7| 
miles,  passing  over  a  mountain  of  13,186  feet,  the  ascent  of  which  vtf 
very  steep  upon  rugged  rocks,  and  above  4,600  feet.  We  encai^Nd 
near  a  stream  at  the  height  of  12,800  feet,  and  had  but  a  small  sqiplf 
of  fire-wood,  the  country  producing  nothing  but  the  prickly  bush  be- 
fore-mentioned,  and  another  not  unlike  broom. 

I6th  October. — Seeing  high  mountains  to  the  eastward,  whidi  s^ 
peared  to  be  practicable,  and  thinking  the  distance  short,  we  resobcdti 
attempt  them  whilst  our  baggage  proceeded  direct  to  Mako,  only  abotf 
3  miles  from  our  camp.    We  accordingly  set  off  after  an  eariy  faiesk* 
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hat,  tnd  went  ap  the  face  of  a  steep  hill  for  1^  mile,  sometimeB  over 
inge  nisBhapen  masses  of  granite,  sometimes  upon  a  gravelly  soil  covers 
ed  with  brown  fane  and  various  kinds  of  aromatic  shrubs.  There  was 
not  tiie  least  trace  of  a  foot-path,  and  the  prickly  bushes  impeded  us 
not  a  little,  every  moment  running  into  the  feet  through  the  shoes 
which  were  of  the  kind  used  by  the  natives,  our  own  stock,  from 
tiie  badness  of  the  roads,  having  been  long  since  worn  out.  The 
hoght  of  this  station  was  14,900  feet.  There  being  another  higher 
peak  without  snow  that  seemed  near,  we  moved  towards  it,  but 
were  never  so  much  deceived  in  distance,  it  took  us  full  three  hours 
to  reach  its  top,  and  the  ascent  was  very  tiresome,  lying  over  enormous 
detached  blocks  of  stone,  often  resting  upon  small  bases,  tottering 
ander  the  feet,  and  seeming  ready  to  overwhelm  us ;  the  last  200  yards 
were  still  worse,  and  we  were  obliged  to  use  both  hands  and  feet,  now 
dimbing  up  almost  perpendicular  rocks,  and  now  leaping  from  one 
to  tibe  other ;  a  aingle  frJse  step  might  have  been  attended  with  fatal 
eoDBequenoes,  and  we  had  such  severe  headaches,  and  were  so  much  ex- 
kosted,  that  we  had  hardly  strength  sufficient  to  make  the  effort, 
and  it  required  no  inconsiderable  one  to  dear  the  deep  chasms  which 
we  cookl  scarcely  view  without  shuddering.  I  never  saw  such  a  hor- 
rid looking  place,  it  seemed  the  wreck  of  some  towering  peak  burst 
arander  by  severe  frost.  After  much  delay,  we  got  up  the  theodolite 
Skd  a  couple  of  barometers,  at  4  p.m.  the  mercury  stood  at  16.170 
iaches,  and  the  thermometer  was  29^,  which  compared  with  correspond- 
m^  observations  made  at  Soobathoo,  gives  the  height  16,921  feet. 
We  observed  all  the  surrounding  peaks,  and  then  proceeded  to  the 
vOlage  of  Nako  at  a  quick  pace,  the  road  for  the  first  mile  was  a  steep 
ind  rocky  descent,  afterwards  a  more  gradual  one  to  camp,  where  we 
anived  at  dusk.  The  distance  by  perambulator  was  ten  and  half  miles, 
hat  we  must  have  travelled  upwards  of  eleven,  for  the  wheel  could  not 
be  rolled  to  the  top  of  the  highest  peak. 

nth  October, — ^From  what  we  saw  yesterday,  we  were  convinced  we 
couM  reach  a  more  elevated  spot,  and  tiiinking  the  attainment  of  a 
great  height  more  deskable  than  a  high  latitude,  we  resolved  to  try 
it  again,  and  rather  defer  our  intended  journey  towards  Ludak,  than 
let  slip  such  a  favourable  opportunity.  From  our  experience  of  the 
abwness  with  which  the  perambulator  can  be  rolled  over  the  large 
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stones,  Tre  sent  it  together  with  the  large  theodolite  a-head  at  8,  and 
moved  ourselves  at  10.  The  road  at  first  was  tolerably  good,  lying  i^ 
on  tuif  and  passing  some  lakes  which  were  frozen  over,  lattedy  it  was 
rocky  and  the  ascent  fiEttigaing,  but  not  near  so  difficult  as  yesterday's. 
We  stopped  several  times  to  look  out  for  our  people,  but  not  seeing  any 
sign  of  them,  we  dispatched  a  man  to  Nako  with  orders  to  bring  our 
bed  clothes,  a  few  bundles  of  fire-wood,  and  some  food  to  meet  us, 
whilst  we  proceeded  on  to  a  kind  of  break  between  two  peaks.  Tlie  last 
half  mile  was  generally  over  snow,  and  both  my  brother  and  I  fidt  com- 
pletely debilitated,  and  were  afiected  with  severe  headaches  and  pains  in 
the  ears ;  the  highest  vegetation  we  saw  was  a  plant  with  leaves  like 
sage,  but  without  smell,  it  grows  at  the  height  of  17,000  feet,  beyond 
which  elevation  we  found  no  soil.  At  the  top  of  oar  station  between 
the  peaks,  the  barometer  shewed  15.075  inches,  which  gives  the  hetght 
18,683  feet,  llie  thermometer  when  first  taken  out  of  the  case  was 
30^,  but  in  less  than  a  quarter  of  an  hour,  it  fell  to  twenty-two  degrees 
below  the  freezing  point.  After  taking  a  few  bearings,  with  all  possible 
haste,  we  set  out  on  our  return,  and  at  dark  met  our  servants  wifb 
our  bed  clothes  1^  nule  from  Nako,  and  halted  for  the  night  at  tiie 
height  of  13,724  feet  without  a  tent.  Our  people  had  brought  wood, 
but  not  flint  to  strike  a  light,  we  therefore  sent  them  back  to  the  viUsge 
for  some  fire.  It  was  past  11  before  they  returned,  and  during  an  in- 
terval of  near  5  hours,  we  sat  shivering  witii  told,  for  the  thermometer 
was  6**  below  the  freezing  point,  and  we  had  only  a  couple  of  Uankets 
each  to  wrap  round  us.  After  we  had  lighted  a  fire,  we  nuide  a  laigs 
quantity  of  punch,  which  we  continued  drinldng  till  near  two  in  tiie 
morning,  and  I  do  not  recollect  any  thing  that  ever  refreshed  me  so  madt 

The  l^igth  of  our  march  to-day  was  about  ten  miles,  and  we  as- 
cended 6,800,  and  descended  5,000  feet  perpendicular  height.  The 
people  with  the  perambulator  and  theodolite  missed  the  way,  and  did 
not  arrive  till  midnight,  and  their  hands  and  feet  were  almost  frx»en. 

ISth  October. — ^The  thermometer  at  sunxise  was  16**,  and  the  coid 
intense,  we  could  not  sleep  much  owing  to  it,  for  excepting  a  few  sticb 
which  we  kept  for  the  purpose  of  preparing  ^breakfast,  our  firewood 
was  exhausted. 

We  wished  much  to  see  the  barometer  below  fifteen  indies,  and  de> 
termined  to  make  another  attempt  to  reach  the  summit  of  a  peak  noitfc 
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of  our  yesterday's  stataon,  which  appealed  600  or  700  feet  higher. 
Bdng  now  one  and  a  half  miles  nearer  to  it  than  hefore,  we  had  every  hope 
of  sQOoeeding,  so  sent  off  the  articles  we  required  there  as  soon  as  we 
coold  prevail  upon  oar  people  to  move,  which  was  not,  however,  before 
9  o'clock.     We   were  weU  equipped  with  instruments  for  making  all 
Rqoiaite  observations ;  we  took  three  barometers,  two  thermometers, 
ahxge  theodolite  and  a  small  one,  a  perambulator,  a  telescope  magnify- 
ing eighty  times,  and  a  smaller  one,  together  with  a  bundle  of  sticks  to 
try  the  boiling  water,  and  a  sextant  and  artificial  horizon,  with  us.    We 
narehed  a  little  afiber  ten,  and  overtook  our  people  not  a  mile  from 
(wr  halting  place ;  we  had  infinite  troaUe  in  getting  them  to  go  on,  and 
vere  obliged  to  keep  calling  out  to  them  the  whole  way,  at  one  time 
Aieatening,  and  at  another  coaxing  them ;  to  tell  the  truth,  however, 
ve  oould  not  have  walked  much  Cuter  ourselves,  for  we  felt  a  fulness  in 
the  head,  and  experienced  a  general  debility,  which  together  with 
headaches  and  pains  in  the  ears  and  breast,  affected  us  more  than  the 
dij  before.      A   cold   wind  that   benumbed  our  hands  sprung  up, 
ttd  increased  with  our  height  till  about  3  p.  m.,  when  it  died  away. 
After  much  annoyance,  we  reached  the  place  where  we  put  up  the 
barometer  yesterday,  here  the  man  who  carried  the  bundle  of  sticks  sat 
down  and  said  he  must  die,  as  he  oould  not  proceed  a  step  further,  and 
Bother  threats  nor  the  promise  of  a  handsome  reward  could  induce  him 
to  move ;  we  accordingly  left  him,  and  after  an  ascent  of  700  feet,  attain- 
ed the  top  of  the  peak,  19,411  feet  above  the  level  of  the  sea.    The 
load  latterly  lay  over  disunited  blocks  of  granite,  between  which  we 
famd  large  lumps  of  ice  transparent  as  crystal ;  we  got  up  the  last 
uoent  without  mudi  difficulty,  which  is  somewhat  surprising.     It  was 
4  p.  M.  when  we  gained  the  summit,  so  we  had  no  time  to  make  half 
«f  the  observations  we  wished ;  the  thermometer  was  not  below  twenty- 
tvo  degrees,  but  from  the  wind  on  the  way  up,  our  hands  were  so 
munbed,  that  it  was  not  until  we  had  rubbed  them  for  sometime  that 
ve  got.the  use  of  them.    Whilst  I  was  setting  up  the  large  theodolite, 
my  brother  tried  three  excellent  barometers,  which  we  had  the  satisfiEus- 
tion  to  see  stand  exactly  at  the  same  point,  14,675  inches.     The  Tur- 
heegung  mountain  had  an  elevation  of  seventeen  degrees,  and  was  not 
nore  than  two  miles  distant ;  the  ink  froze,  and  I  had  only  a  broken  pencil 
vith  which  I  got  on  very  slowly.     It  was  twenty  minutes  to  five  before 
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we  had  finished  our  observatiQiia,  the  tfaennometer  was  eleven  degiees 
below  the  freezing  point,  the  cold  increasing  every  instant,  and  we  had 
7,600  feet  to  descend,  over  a  bad  road,  in  a  distance  of  aiz  miks.  We 
cautioned  our  people  against  delay,  and  moved  downvrards  as  fut  as  we 
could  walk ;  we  passed  the  bundle  of  sticks  where  it  was  left,  but  the 
man  had  disappeared,  and  we  next  day  understood  he  had  reached  camp 
before  us.  Night  overtook  us  two  and  half  miles  from  Nako,  and  my 
brother  had  the  misfortune  to  frdl  and  hurt  his  leg  so  much,  that  we 
greatly  feared  he  would  be  obliged  to  remain  where  he  was  until 
assistance  could  be  obtained  from  the  village ;  after  sitting  down  for  half 
an  hour,  he  found  himself  able  to  proceed  at  a  slow  pace,  so  we  moved  on, 
and  shortly  after  iost  the  road  by  going  too  far  to  the  right.  We  got  in 
amongst  a  confused  jumble  of  gigantic  masses  of  rock,  from  which  m 
found  it  no  easy  matter  to  extricate  ourselves;  we  wandered  about 
amidst  them  almost  as  chance  directed  for  one  and  half-houiis,  many 
of  the  stones  shook  under  us,  and  we  passed  places  frightful  even  in  day- 
light. About  nine  we  espied  a  light  below  us,  and  heard  the  roaxingof 
the  Lee  river,  which  seemed  quite  close ;  it  being  then  calm,  tliis  made 
us  imagine  we  had  gone  beyond  the  village,  but  judging  fixim  the 
strange  structure  of  the  surrounding  mountains  which  we  could  acarody 
mistake,  we  thought  it  impossible  we  could  have  done  so,  move  eeped- 
ally  as  we  had  seen  no  cultivation,  and  there  are  a  good  many  fields 
around  Nako ;  we  therefore  went  on  and  arrived  at  a  Lama's  temple  tfat 
we  recognised  about  a  quarter  of  a  mile  from  camp ;  we  called  out,  and 
were  answered  by  some  of  our  people,  who  came  to  meet  ns  with  s 
couple  of  lights.  We  reached  camp  at  half-past  nine,  not  so  much  tired 
as  might  have  been  expected;  only  four  of  our  servants  anived  thit 
night,  the  rest  stopped  without  firewood  at  our  fcmner  halting  place, 
and  came  up  late  next  day,  lumng  their  feet  so  much  swoUm  by  die 
frx)8t,  as  to  be  unable  to  carry  loads  during  the  rest  of  our  journey. 
The  distance  to-day  was  ten  and  a  half  miles.  Our  last  three  marches 
were  fraught  with  accidents ;  three  barometers,  a  perambulator,  and  ther- 
mometer were  smashed  in  pieces,  and  the  small  theodolite,  a  yery  neat 
instrument  by  DoUand,  was  rendered  unfit  for  taking  elevations,  die 
nonius  having  been  broken  off;  we  had  remaining  two  theodtdites,  s 
surveying  compass,  four  barometers,  and  as  many  thermometers,  a  strong 
perambulator,  a  couple  of  sextants,  a  reflecting  circle,  a  repeating 
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one,  and  a  chronometer,  so  we  were  still  very  well  supplied  with  instru- 
ments. 

We  had  great  reason  to  be  thankfiil,  that  during  these  last  three  days 
there  was  very  little  wind,  and  none  at  all  when  we  visited  the  highest 
peaks,  for  had  there  been  any  when  the  thermometer  was  so  low,  it 
most  have  chilled  us,  so  that  we  could  not  have  moved,  and  to  have 
remained  at  such  heights  for  a  night,  would  have  been  almost  certain 
death. 

\Stk  October, — ^As  many  of  our  servants  were  unable  to  walk,  from 
le  and  Sore  feet,  we  halted.  The  village  of  Nako  is  situate  about  a 
to  the  east  of  the  Lee  river,  and  is  the  highest  we  met  with  during 
our  tour,  being  not  less  than  11,850  feet  above  the  sea;  it  is  pretty 
large,  and  inhabited  by  Lama  Tartars,  rather  different  in  appearance 
from  thoee  at  Shipk^,  and  not  so  much  resembling  the  Chinese ;  there 
is  more  cultivation  about  it  than  would  be  expected  considering  its 
devation,  the  fields  which  are  chiefly  wheat  and  a  kind  of  pulse,  extend 
to  tiie  height  of  13,000  feet,  and  have  stone  dykes  around  them ;  yaks 
are  used  here  in  the  plough,  they  are  hardy  animals,  but  often  vicious. 
Hie  grain  produced,  as  at  most  other  villages  in  Koonawur,  is  insuffi- 
cient for  consumption,  and  the  people  subsist  by  their  flocks ;  there  is  a 
pond  near  this,  surrounded  by  apricot  trees,  upon  which  in  winter  the 
boys  amuse  themselves  by  sliding,  but  they  do  not  know  the  use  of  skates. 

This  morning  the  thermometer  was  eighteen  degrees  below  the  freez- 
ing point,  a  shower  of  snow  had  fallen  upon  the  adjacent  mountains, 
and  every  thing  indicated  the  sudden  approach  of  winter ;  it  was  now 
time  for  us  to  think  of  returning,  so  we  decided  upon  going  no  farther 
tiian  Shealkhur.  We  here  received  a  visit  from  the  Wuzeer  Loktus, 
who  has  charge  of  Hungrung,  one  of  the  subdivisions  of  Koonawur,  con- 
taining ten  or  twelve  Tartar  villages,  which  lies  on  both  sides  of  the 
Lee  river  from  Shealkhur  to  the  Sutlej ;  he  came  here  to  collect  the 
revenue,  and  brought  us  a  couple  of  chowrees,  and  some  fine  purple 
grapes  from  Soongnum. 

20th  October, — ^Marched  to  Chango  nine  miles,  the  road  was  in  gene- 
ral good  and  broad,  lying  about  a  mile  from  the  left  bank  of  the  Lee 
liver;  vre  found  a  great  deal  of  red  clay  at  the  height  of  12,000  feet, 
and  above  the  hills,  were  of  granite  and  gneiss.     Chango  is  situate  on 

a  pleasant  spot  between  two  rivulets  near  the  Lee. 

3  E 
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21^/  October. — ^Marched  to  Shealkhur,  a  fort  and  Tillage  belonging 
to  Busehur,  under  charge  of  Loktus  ;  its  distance  from  Chango  is  thne 
and  half  miles ;  the  road  ^eas  rocky  upon  the  left  bank  of  the  Lee»  until 
under  the  village,  where  we  crossed  it  by  a  bbd  wooden  bridge,  the  bed 
of  the  river  is  here  10,000  feet  above  the  sea,  and  the  breadth  of  the 
stream  92  feet ;  but  it  is  Hot  nearly  so  deep  or  rapid  as  the  Sntlq. 

The  fort  of  Shealkhur  is  situate  m  latitade  32^,  and  longitude  78^ 
38',  upon  the  confines  of  Ludak  and  Chinese  Tartary ;  it  is  in  a  aoit 
ruinous  state,  and  the  village  is  a  poor  place. 

The  first  Luddik  village  was  said  to  be  a  day's  mardi  to  the  noitb- 
ward,  but  as  a  single  fall  of  snow  might  have  shut  the  passes,  we  gave 
up  the  idea  of  visiting  it. 

From  Koonawur  to  Garoo  there  are  three  roads,  one  finMn  Shipici 
has  already  been  mentioned,  another  from  Shealkhur  not  so  good  as  the 
former,  lies  through  Choomoortee,  an  elevated  country  under  a  Deba, 
where  the  people  dwell  in  tents,  do  not  cultivate  the  ground,  bat  sob* 
sist  by  their  flocks ;  the  third  road  from  Nisung  crosses  part  of  the  Himi- 
laya  rwige  at  a  pass  called  Gbngtung,  which  is  represented  as  bemg  ex* 
tremely  difficult.  It  is  winrthy  of  remark,  that  the  Koonawurees  esti* 
mate  the  height  of  mountains  by  the  difiiculty  of  breathing  they  expe- 
rience in  aseending  them,  which,  as  before  noticed,  they  ascribe  to  t 
])oi8on0ua  plant,  but  from  all  our  enquiries,  and  we  made  them  almost 
at  every  village,  we  Could  find  nobody  lliat  had  seen  the  plant,  ind 
from  our  own  expmence^  we  are  inclined  to  attribute  the  effect  to  the 
rarefaction  of  the  atmosphere,  since  we  felt  the  like  sensation  at 
heights  where  there  were  no  vegetable  productions. 

The  traders  who  cross  Gangtung  Pass  put  on  so  many  clothes  tft 
defend  themselves  frmn  the  excessive  cdLd,  that  they  can  scarcely  walk; 
they  wear  a  large  garment  with  sleeves  readiing  almost  to  the  fett, 
made  of  sheepskin  with  the  woolly  side  inwards,  trowsers  and  stoc^iiigB 
of  the  same  material,  a  kind  of  rude  gloves  of  very  thick  woollen  stnt 
and  caps  and  shoes  of  blanket ;  they  likewise  occasionally  wrap  three 
or  four  blankets  round  them,  and  thus  accoutred,  set  out  on  tiieir  peril- 
ous journey.  No  herbage  is  met  with  on  the  way  for  two  days,  nri 
travellers  are  said  to  have  dreadful  headaches,  and  pains  in  the  ears 
even  when  at  rest ;  many  goats  and  sheep  die  annually,  and  it  is  no 
uncommon  thing  for  the  people  that  attend  them,  who  also  some- 
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times  perish,  to  lose  their  fingen  and  toes.  This  road  leads  past 
Chabning,  and  croases  the  Sutlej  at  Chnksam  Stmg;  a  wooden  bridge 
with  a  railing  of  iron  chains,  under  Tooling  a  large  collection  of  tents, 
wheie  there  is  a  temple  with  a  gilt  cupola  roof  held  in  great  repute 
sBODgst  the  Lamas.  Leh,  or  Leo,  the  capital  of  Ludak,  on  the  right 
bank  of  the  Indus,  is  reckoned  sixteen  day's  journey  from  Shealkhur. 
Hiere  are  several  roads  from  Koonawur  to  it,  one  from  Wangpo, 
another  from  Soongnam,  and  two  from  Shealkhur;  they  are  rocky  at 
iint,  bat  afterwards  improve.  Leo  is  about  midway  between  Kashmeer 
and  Gaioo,  beuig  eighteen  marches  from  eUlwr. 

22tf  Oetofcr.— ^Proceeded  to  Lee,  a  village  on  the  ri^t  bank  of 
the  Lee  river,  near  the  junction  of  a  small  stream  with  it.  The  dis- 
tanoa  is  twelve  miles,  and  as  it  was  late  when  we  started,  we  did  not 
reach  it  until  upwards  of  an  hour  after  dark*  and  half  our  baggage 
did  not  arrive  that  night.  'Die  road  was  bad,  cpxissing  two  rivulets, 
the  ascent  from  tlie  latter  of  which  was  ^tremely  tedious  and 
dangerous,  being  very  steep  upon  sand  and  gravel  that  seemed  to  have 
bat  lately  AtUen ;  it  was  a  natural  slope,  and  mncit  oaulion  was  requisite 
to  avdd  putting  the  loose  earth  in  motion,  for  t^ere  were  no  marks  of 
a  foot-path ;  with  all  our  care,  however,  St  was  not  unfrsquent  to  slip 
back  numy  yards,  and  sonwrtimen  near  a  bwidred  feet  of  sand  gave 
way  at  once,  carrjring  the  traveler  with  it,  but  not  very  quickly; 
the  greatest  danger  arose  from  stones  displaced  by  our  pe<^e  who 
vore  a-head,  whidi  every  now  and  tiien  whirled  past  us  with  astonishf 
ing  rapidity. 

23ri^  CkiUber, — Marched  seven  and  a  quarter  miles  to  Hango,  utuate 
ou  the  bank  of  a  stream  flowing  to  the  eastward  to  mix  its  waters  with 
the  Lee.  lliis  valley  contains  five  or  six  viUages,  around  which  there  is 
more  cultivation  than  we  had  often  seen  in  Koonawur.  The  road 
eommenced  with  a  steep  assent  of  2,500  feet,  and  tihen  was  good  and 
even  to  Hango,  1 1,468  ieet  above  tiie  sea. 

%Uh  October, — ^A^udied  to  Soongnum  nine  and  a  quarter  miles ;  at 
ihat  we  had  an  ascent  of  3,400  ftet  by  a  good  but  steep  road  to  the  top 
of  Hungrung  Pass,  14,837  feet  in  height ;  this  pass  sqNurates  Hungrung 
from  another  of  the  divisions  of  Koonawur,  named  Soo^  or  Sbooung, 
under  the  Wuaseer  Budreedas ;  the  mountams  inamediately  on  either  side 
might  be  fully  1,000  feet  above  us,  but  there  was  little  snow  upon  them. 
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and  none  at  all  in  the  pass  itself.  The  ^nnd  blew  with  irrenatible  no- 
lence,  and  although  the  thermometer  waa  Ibar  degrees  aboive  Ihe  fines- 
ing  point,  it  chilled  us  so  much,  that  the  numbness  of  our  handi  con- 
tinued almost  until  we  reached  camp,  to  which  we  descended  by  a  good 
broad  road  cut  into  long  zigzags,  and  crossed  hj  some  riTulets  entirely 
frozen. 

Soongnum  is  a  town  of  considenible  extent  and  beauty,  it  is  sitoste 
on  the  point  under  which  the  Darboong  and  fionkeeo  unite,  the  former 
is  a  stream  of  some  size,  and  comes  from  the  N.  W.,  the  latter  is  small, 
and  has  its  source  near  Hungrung  Fass.  The  dell  through  wfaidi  the 
Darboong  flows  is  broad  and  level,  and  almost  an  entire  sheet  of  col- 
tivation  for  about  three  miles ;  it  is  a  beautiful  spot,  and  the  eiAenaiw 
vineyards  and  number  of  apricot  trees  have  a  fine  effect ;  it  is  shut  in  to 
the  north  and  south  by  mountains  not  under  14,000  feet,  to  the  N.  W. 
ia  a  steep  and  high  pass  to  Ludak,  and  on  the  eastward  lies  the  Sndg, 
which  the  Darboong  joms  under  the  village  of  Sheasoo,  four  or  fife 
miles  ixurther  down  the  gloi. 

Soongnum  is  inhabited  chiefly  by  Lamas,  and  its  extreme  height  b 
9,340  feet.  Trees  which  we  had  not  seen  since  we  left  Numgeea, 
appeared  in  this  vicinity  thinly  scattered  upon  the  surrounding  momi- 
tains,  they  consist  of  keloo  or  kelmung  and  ree,  both  varieties  of  the 
pine ;  the  last  kind  which  produces  the  neoza  almond  in  shape,  resem- 
bling the  pistachio  nut,  and  in  taste  not  inferior,  is  peculiar  to  Koqdi- 
wur,  and  does  not  grow  to  the  westward  of  the  Buspa  or  Wasgpo 
rivers. 

In  the  evening  we  were  entertained  with  a  Lama  concert,  which  vtf 
far  from  disagreeable,  the  music  was  high  and  low  alternately,  one  eel 
singing  the  bass  and  another  the  treble. 

25tk  October. — ^After  crossing  the  Darboong  by  a  good  smfo  ve 
marched  to  Lubrung,  a  distance  of  ten  and  a  half  miles ;  the  road 
good,  winding  very  much,  and  crossing  the  Roonung  Pass,  14»508 
high,  at  the  top  of  which  the  wind  was  as  strong  and  cold  as  yester^l 
day.    We  found  a  great  deal  of  juniper  on  the  way«  and  the 
were  large  and  well  tasted,  having  little  bitterness. 

Labrung  is  a  large  village  upon  the  right  bank  of  a  rivulet  csUri 
Zong,  a  couple  of  miles  from  the  Sutlej,  and  9,296  feet  above  the 
opposite  to  it,  and  a  mile  distant,  is  the  populous  town  of  Kanum,  wbert 
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the  Wuzeer  Loktus  reudes  during  winter;  there  are  two  brothers, 
named  Buleeram  and  BuBontram,  bat  they  are  both  generally  called 
Loktus,  which  word  properly  speaking,  should  be  applied  to  their  house, 
a  building  of  great  extent. 

26lA  October. — ^Marched  to  Leepi^  six  and  a  half  miles,  the  road  was 
bad,  lying  upon  sharp  rocks.  The  houses  here,  as  well  as  at  Labrung, 
are  wholly  composed  of  wood,  they  are  small,  and  in  shape  exactly 
resemble  cistenis.  Leep^  oonsiBts  of  an  upper  and  lower  division,  both 
of  whkh.  contain  a  good  many  inhabitants ;  it  lies  upon  the  left  bank  of 
die  Tetee,  a  large  stream,  having  its  source  amongst  snow  twelve  or 
fifteen  miles  to  the  N«  W.  The  vineyards  are  numerous,  and  the  grapes 
faurge  and  of  a  ddicious  flavour. 

37M  October. — ^Marched  to  Akpa  ten  and  three-quarter  miles.  The 
road  was  rocky,  passing  the  viUage  of  Jangee,  and  for  the  last  four  miles 
kd  through  forests  of  pine  upon  the  right  bank  of  the  Sutlej,  about  a 
■lie  from  the  stream. 

28th  October.-^VrQceeded  to  Pangee  ten  and  three-quarter  miles. 
The  footpath  was  rugged  in  the  eitreme,  lying  a  great  part  of  the 
way  upon  fragments  of  granite  and  gneiss,  which  appeared  to  have  but 
latdy  fdlen,  and  exhibited  a  heap  of  gigantic  ruins,  amongst  which 
we  saw  many  a  noble  pine  lying  prostrate,  whilst  a  few  with  their 
bnmches  broken  oflf  and  otherwise  disfigured,  just  barely  peeped  above 
the  stones.  Large  portions  of  rock  fall  yearly,  and  their  effects  are 
truly  dreadful,  they  sweep  every  thing  with  them,  and  sometimes  stop 
the  channels  of  the  largest  rivers  for  weeks. 

From  Leep^  to  this  place  there  is  a  direct  road  not  exceeding  four- 
teen miles,  but  we  chose  to  go  round  by  the  Sutlej,  in  order  to  have  a 
better  view  of  the  Kylas  peaks. 

29tk  October. — ^Marched  to  Rogee  nine  miles.  The  road  was  first  a 
very  steep  descent  of  1,000  feet  to  the  Mulgoon,  a  large  stream  descend- 
ing at  a  considerable  angle,  rushing  over  rocks  with  rapid  force,  and 
lonning  a  series  of  cascades ;  we  crossed  it  by  a  couple  of  eangos,  the 
current  being  divided  into  two;  the  ascent  from  it  was  fatiguing  for 
a  mile,  the  road  then  for  the  next  five  miles  was  excellent,  leading  upon 
soil  through  woods  of  plue,  the  trees  of  which  attain  alarge  size,  but  not 
quite  equal  to  those  near  Brooang,  one  of  which  measured  thirty-three 
feet  in  circumference ;  the  last  one  and  half  mile  was  of  an  extraordi- 
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nary  nature  along  the  brink  of  a  tremendous  precipice,  and  often  upon 
unsteady  scaffolding  that  has  been  constructed  with  very  great  labour, 
this  continues  for  sereral  hundred  yards  together,  and  is  farmed  of  spars 
driven  into  the  crevices  of  perpendicular  faces  of  rock,  with  their  other 
ends  resting  upon  trees  or  poets  and  boards  across.  Now  and  then  you 
meet  with  a  rude  stair  of  wood  and  stone,  which  must  have  required 
much  trouble  to  erect ;  the  rocks  project  above  the  path,  and  the  tim- 
veller  is  frequently  obliged  to  stoop  in  order  to  avoid  them,  whilst 
at  the  same  time  he  must  pay  equal  attention  to  his  footing. 

P^ut  of  the  road  was  destroyed  last  rainy  season,  and  had  not  up- 
wards of  twenty  people  been  early  sent  off  to  repair  it,  we  should  have 
been  forced  to  go  by  the  Sutlej,  which  is  nearly  a  whole  march  round; 
by  the  time  we  airived  at  the  place  that  had  given  way,  tiiey  had  made 
several  clumsy  wooden  ladders,  which  answered  our  purpose  tolersUy 
well.  The  mountains  latterly  on  either  side  of  the  river  are  craggyt 
rent  in  every  direction,  almost  destitute  of  soil,  and  thinly  wodded,  but  ia 
the  vicinity  of  Kushbeer,  which  we  passed  half  way,  the  ground  skipeE 
gradually  to  the  Sutlej  at  some  distance,  and  is  tiiiekly  studded  witk 
hamlets  and  adorned  with  vineyards. 

lliere  are  several  orchards  belonging  to  Rogee,  which  contain  appki 
of  an  excellent  kind,  nearly  as  large  as  those  brought  from  Kabod, 
which  they  frr  excel  in  flavour. 

80<A  October — Proceeded  to  Meero  eight  and  half  mfles.  The  road 
was  very  uneven  upon  angular  pieces  of  quartz,  gneiss,  and  gramfee, 
often  bordering  upon  a  precipice  about  a  mile  from  the  Sutlg,  hoe 
called  Sumudmng.  The  rocks  on  our  right  hand  were  of  the  sane 
cracked  appearance  as  yesterday,  frequently  overhanging  tiie  path,  and 
menacing  destruction  to  the  left ;  towards  die  river  the  dedivity  is  moie 
gentle,  and  generally  clothed  with  pines,  unless  where  they  have  been 
bttiied  amongst  rocks  dislodged  from  above. 

Meeroo  is  situate  in  the  district  of  Rasgramee,  and  is  8,550  feet  high. 
Besides  the  subdivisions  of  Koonawur  already  noticed,  there  are  tfaiee 
more,  Utharabeesht  on  the  southern  bank  of  the  Sutlej  to  the  westward 
of  Brooang,  Pundrabeesht  opposite  it  on  the  north  ude  of  the  river,  and 
Wangpo,  containing  only  seven  small  villages  to  the  N.  W.  of  Meeroo. 

31st  October, — ^Marched  seven  and  three-quarter  mOes,  and  encamped 
near  a  cave  close  on  the  right  bank  of  the  Sutlej.     The  pathway  was 
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indifierent,  ascending  and  descending  alternately,  and  passing  the 
Tillage  ol  Chegaon  or  Choking,  pleasantly  situate  near  a  stream  five 
milea  from  Meeroo ;  half  a  mile  on  this  aide  of  it  the  road  led  through 
an  an^  formed  of  two  stupendous  rocks  of  granite*  which  meet  at  an 
angle. 

Isi  November. — Marched  to  Nachar  eight  miles.  The  way  was 
xoQg^  for  four  nules  to  the  Wangpo,  a  large  mountain  torrent  that 
mshes  dofwn  a  steep  dedinty,  forming  a  succession  of  waterfialls  in  its 
ooorse,  and  dashes  against  the  huge  masses  of  rock  in  its  bed  with 
a  noiae  like  thunder,  throwing  up  the  spray  to  an  amazing  height; 
we  crosaed  it  by  a  good  mii^,  and  proceeded  half  a  mile  upon  levtl 
ground  to  Wangtoo  Jhoola,  a  rope  bridge  over  the  Sudej ;  it  consists  of 
fire  or  six  cables  Gk>8e  together,  upon  which  is  laid  half  a  hoUow  fir 
tree,  about  two  feet  long,  with  pegs  driven  through  it  to  prevent  its 
comings  off;  from  this  hangs  a  loop  of  three  or  four  ropes  in  which  the 
passenger  takes  his  seat,  it  is  pulled  across  by  two  pieces  of  rotten 
twine,  that  from  constantly  breaking  occasion  this  to  be  a  tedious  mode 
of  transporting  baggage.  The  conveyance  is  a  pretty  safe  one,  but 
greatly  ahrmiBg  to  a  novice,  for  the  Jhoola  is  elevated  twenty  feet 
above  the  stream,  which  runs  with  great  npidity  and  a  deafenii^  noise. 
Near  this  are  thC'Temains  of  a  wooden  bridge,  such  as  described  in 
Captain  THtmer's  Narrative,  that  was  destroyed  on  the  Goorkha  invasbn 
of  Bnsahir.  We  found  the  breadth  of  the  Sudej  at  the  bridge  eighty- 
eight  feet,  and  the  height  of  its  bed  5,200  feet,  in  some  parts  it  is 
scarcely  fifty  feet  broad,  and  it  was  in  attempting  to  swim  over  at  a 
nanow  place  that  one  of  my  servants  was  drowned  here  last  year. 

After  mnch  deky,  we  got  every  thing  across  without  an  accident,  and 
ascended  for  three  and  a  half  miles  to  Nachar,  where  there  are  a  few 
grapes  which  seldom  ripen ;  the  degree  of  cold  does  not  dqyend  nearly 
so  much  upon  the  absolute  height  of  the  plaoe,  as  its  elevation  above 
the  bed  of  a  river,  for  vines  oome  to  maturity  upon  the  banks  of  large 
streams,  9,500  feet  from  tlie  level  <if  the  sea,  and  Nacfaar  does  not  ex* 
ceed  7,000  feet  in  height. 

2nd  November. — Proceeded  eight  miles  to  Turanda  in  Utharabeesht, 
and  three  miles  from  the  western  limit  of  Koonawur.  This  day's  march 
vras  beantiiBl,  for  the  first  three  and  a  half  miles  upon  soil  and  through 
shady  groves  of  lofty  pines,  from  twenty  to  twenty-seven  feet  in  circum- 
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ference,  the  road  then  waB  a  rocky  descent  of  one  and  a  half  mile  to 
the  Syldong,  a  rapid  torrent  danhing  over  brge  stones,  and  ooniiig 
from  the  Himalaya  mountains  to  the  aoudiward ;  we  aossed  it  abowe 
the  union  of  two  streams  by  a  couple  of  bad  eamgoe^  and  then  ascended 
from  its  bed  by  a  rocky  footpath,  winding  amongst  extensive  foiestB  of 
oak,  yew,  pine,  and  horse  chesnut  to  camp. 

Zrd  November, — We  were  detained  by  a  heavy  fiiU  of  snow  and  hail, 
which  lay  around  us  in  large  quantities  many  hundred  feet  beLow  the 
village;  had  this  shower  come  on  ten  days  ago,  we  should  have  bea 
prevented  from  crossing  the  passes  near  Soongnum,  whidi  together 
with  those  above  13,000  feet,  are  blocked  up  for  four  months  in  winter. 

4tk  November, — Marched  to  Soorahun  thirteen  miles.  It  took  n 
almost  the  whole  day  to  perform  the  journey,  for  the  path  which  is  at 
all  times  dangerous  from  often  lying  near  a  predpioe  upon  amoodi 
stones,  by  the  late  shower  of  snow,  now  frozen  hard,  had  become  ao 
sHppery,  that  we  could  get  on  very  slowly. 

We  ciossed  four  streams  oi  some  size,  besides  many  smaller  odo, 
they  are  all  rapid,  but  of  no  great  dq>th.  The  mountains  near  thii  are 
heavily  wooded  to  their  summits,  the  cultivatioii  increases  at  every 
step,  and  the  villages  are  most  thickly  scattered. 

Soorahun  is  7,248  leet  above  the  sea,  in  Dusow,  one  of  the  isige 
divisions  of  Busahir ;  it  is  the  summer  residence  of  the  Rejah  and  moek 
of  his  Wuzeers,  who  stay  here  six  or  seven  months  in  the  year  to  avoid 
the  great  heats  at  Rampoor ;  it  contains  several  good  houses,  and  t 
temple  attended  by  Brahmins. 

5th  November. — ^Mardied  to  Dhar  nine  and  a  half  miles.  Hie  nad 
vras  bad  crossing  the  Munglad,  a  rapid  torrent,  by  a  rotten  oamgo,  cob- 
sisting  of  two  fir  trees,  about  a  foot  apart,  widi  small  twigs  and  sbtei 
laid  across,  one  of  the  spars  is  much  lower  than  the  other,  and  die 
bridge  is  both  unsteady  and  unsafe ;  the  descent  to  the  stream  was  it 
such  a  great  angle,  that  we  frequently  did  many  feet  at  a  time,  the 
ascent  was  equally  bad,  lying  upon  pure  mica,  shining  with  a  bnght 
lustre,  and  extremely  slippery. 

6th  November. — Marched  to  Rampoor,  distant  eight  and  a  quarter 
miles.  The  road  vras  sometimes  rugged;  but  more  commonly  even; 
part  of  the  way  it  vras  a  complete  swamp,  lying  through  rice  fields 
intersected  by  many  rills. 
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Rampoor  is  aittiate  in  latitude  31*  27'  and  longitude  77*  42^,  on 
the  left  bank  of  the  Sutroodra  or  Sutlej ;  although  the  capital  of  Bosa- 
hir  it  18  not-near  so  populous  as  might  be  expected.  There  are  several 
hm  here  during  the  year,  to  whicii  tlie  Koonaworeet  bring  blankets  of 
TirioQs  sorts,  ooane  shawls,  wool,  raisms,  salt,  borax  and  diowrees,  and 
exchange  them  for  wheat,  tobacco,  sugar,  swords,  &c.  The  houica 
■sybe  about  ahnadred  m  number,  they  are  large,  wdl  buih,  and  cover- 
ed wA  thick  stales  of  a  brownish  colour,  which  form  very  hea;vy  roofc ; 
■pon  a  few  of  die  houses  the  slates  are  cut  into  oblongs,  and  laid  regu- 
krly,  which  give  ^em  a  neat  appearance,  but  by  fer  the  greater  number 
aie  of  afl  shiqtes  and  sizes,  and  put  on  without  any  regard  to  order. 
Under  the  nyah's  palace,  a  handsome  edifice  at  the  nortfaem  angle  of  the 
town,  ^ere  is  a  rope  bridge  similar  to  the  one  at  Wang^too  across  the 
Sutkj  leading  to  Kooloo,  the  breadth  of  the  river  is  here  211  feet,  and 
Hie  yiltfaAi  ia  elevated  thirty  feet  above  the  stream,  which  in  the  rainy 
Ksaon  ia  said  to  come  within  feur  feet  of  it.  In  December  and  January 
vfaea  the  river  ia  at  its  kwest,  people  sometimes  cross  upon  inflated 
■kias.  We  found  the  bed  of  the  Sudej  by  barometrical  observations 
9,260  feet  above  the  level  of  the  sea. 

The  site  of  Rampoor  ia  low  and  much  confined,  and  one  of  the 
uont  that  could  have  been  fixed  upon,  and  from  its  being  encircled 
by  hig^  ^ipnamtjaJM  subtending  an  an^e  of  between  twenty  and 
finrty  degrees,  a  breath  of  wind  can  acaroely  ever  readi  it;  there  is 
iitde  aoil  and  no  wood  upon  the  surrounding  hiUs,  and  Isrge  por- 
tioBs  of  naked  rock  appear  on  every  side  of  the  town,  wlddi  being 
ease  heated,  retain  thdr  warmth  for  a  long  time,  so  that  in  summer 
file  aig^its  are  not  much  cooler  than  the  days,  and  from  there  being 
10  eireolation  of  air,  tte  place  for  seveml  months  in  the  year  is  like  an 


7l4  Nmaember, — ^Marehed  to  Nirt  upon  the  left  bank  of  the  river. 
Hie  distance  is  twelve  and  a  hall  mifes,  and  the  road  for  the  first  four 
«Mi  a  half  oonaisted  of  short  rocky  ascents  and  descents  to  the  Nou- 
guRe,  a  huge  stream  coming  fiK>m  the  eastward ;  we  crossed  it  by  an 
eieiflcat  high  mm^o  with  a  railing,  and  the  rest  of  tiie  way  was  quite 
pfaun^  lying  near  tiie  Sutlej. 

The  extreme  height  of  the  bed  of  the  river  opposite  to  the  village  is 
2,912  feet,  and  as  this  is  the  last  place  where  we  had  an  opportunity  of 
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measuring  it,  I  shall  now  endeavour  to  give  some  idea  of  the  probtUe 
height  of  Mansurowur  Lake. 

The  Sutlej  has  a  variety  of  names,  being  called  Sutiooj,  Sutroodn, 
Sumudrung,  Sampoo,  Langzhing-kampa,  Muksung,  and  Zong-tee  ia 
different  parts  of  its  course ;  Sutroodra  is  most  commonly  used,  \ff 
which  name  it  is  known  from  its  source  to  the  plains.  In  the  Koou- 
wur  language,  the  words  Sampoo,  Sumudrung,  Kampa,  Moksong  and 
Tee,  all  signify  river.  Zung  means  gold,  and  with  the  addition  of  die 
latter  word  is  applied  to  the  stream  at  a  sandy  place  near  Munmg; 
where  gold  dust  is  found.  By  the  accounts  of  many  people  who  hat 
travelled  along  its  bank  to  its  source,  it  issues  firom  Lake  Rawunnid, 
called  also  Rawathud  and  Lanka,  which  was  confidently  said  by  emj 
body  I  saw  that  had  been  there,  to  communicate  with  Mansuowni; 
although  Mr.  Moorcroft  could  not  dicover  the  outlet  of  the  latter  lake; 
the  circuit  of  Rawunrud  was  represented  to  be  no  less  than  seven  daya' 
journey,  but  it  is  most  likely  both  lakes  were  included. 

From  Nirt  to  Sundum  Sango  under  Numgeea,  the  horizoatBl  dii- 
tance  by  the  map  is  aeventy-two  miles,  altiliough  by  the  road  it  ii 
almost  140,  the  difference  of  level  of  the  bed  of  the  Sutlej  in  this  qwx 
is  about  5,690  feet,  which  gives  the  &11  of  the  river  nearly  eighty  feet 
per  mile  in  a  direct  line,  from  Numgeea  to  Mansurowur,  which  is  placed 
agreeably  to  Major  Hearsey,  (I  fancy  not  far  from  the  tnith,  as  ib 
position  with  regard  to  Shipk^  agrees  well  with  the  accounts  I  receivei) 
the  horizontal  distance  is  about  167  miles ;  if  therefore  only  thiitf-irpe 
feet  per  mile  be  allowed  for  the  fail  of  the  river  from  Numgeea  up- 
wards, it  will  give  the  extreme  height  of  Mansurowur  or  Mapang  Like 
above  14,000  feet,  and  1  am  inclined  to  think  this  estimate  rather  under 
the  truth  than  otherwise,  for  Mansurowur  is  unquestionably  icrf 
elevated,  from  the  circumstance  of  four  large  rivers,  and  perhapa  fiv^ 
taking  their  rise  in  that  quarter. 

IsL — ^The  Sudej  issuing  from  the  lake  itself. 

2d, — The  Sind  or  Sing-kechoo,  known  likewise  by  the  name  of  Sind* 
ke  Kampa,  has  its  source  N.  E.  of  Mansurowur.  It  ia  described  ast 
very  large  river,  and  the  principal  branch  of  the  Indus,  being  firequentilF 
called  Attuk  even  near  Caroo,  three  inarches  to  the  eastward  of  wtiA 
it  passes,  running  close  soudi  of  the  capital  of  Ludak,  and  three  v 
four  days'  journey  to  the  northward  of  the  vaUey  of  Kaahmeer. 
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3tf.— The  Tamjoo  Kampa  springs  from  the  moimtains  east  of  Mapang, 
md  at  fint  flows  towards  the  eastward. 

itk.—Tbe  Manja-choo,  or  Kampa,  rises  south  of  Mansurowur  and 
rwA  S.E.  The  latter  two  livers  I  conclude  to  be  the  Brohmapootr  and 
Gogia. 

I  likewise  heard  of  a  MQi  river  (but  only  from  the  accounts  of  one 
pexBoa,  which  however  I  have  not  the  least  reason  to  doubt,  as  he  tra- 
icUed  tiie  road  twice,)  said  to  be  crossed  eight  or  ten  marches  £.  N.  £. 
of  Gsroo ;  its  source  is  reckoned  near  Mapang,  and  it  runs  N.  B.,  so  is 
periiaps  one  of  the  great  Chinese  rivers. 

9ik  November. — ^Mardied  eight  and  three-quarter  miles  to  Kotgoor, 
vkre  there  is  cantonment  for  two  companies  of  the  1st  Nuseeree 
Btttalbn.  The  road  at  the  beginning  of  this*  day *s  journey  lay  dose 
vpon  the  left  bank  of  the  Sudej,  and  then  was  a  steep  ascent  of  3,500 
feet,  latterly  winding  amongst  beautifrd  woods  of  oak,  yew,  and  pine. 

10/A  November. — Ph)ceeded  seven  and  quarter  miles  to  Kutoo,  in 
Older  to  make  some  astronomical  observations,  and  get  the  bearings 
tod  ahitndes  of  the  surrounding  objects.  The  ascent  from  Kotgoor  is 
Kt  less  than  4,000  feet,  the  road  at  first  was  good,  but  afterwards  steep 
and  ragged.  Kutoo  consists  of  two  small  forts  upon  the  top  of  a  hill, 
10,600  feet  above  the  level  of  the  sea,  connected  on  the  N.  £.  with  the 
foawj  mountains.  The  prospect  from  this  spot  is  very  extensive ; 
ipwards  of  fifty  forts,  with  from  four  to  six  towers  each,  may  be  distinctly 
eooBted  in  the  Rajships  of  Kooloo,  Sooked,  and  Mundee,  N.  W»  of  the 
fiotlej,  beyond  these  are  seen  high  mountains  covered  with  eternal 
now ;  to  the  N.  E.  and  Bast,  appear  the  outer  range  of  the  great  Hima- 
kya  chain,  extending  until  it  is  lost  in  the  horizon,  whilst  to  the  South 
md  S.  W.  the  hills  decrease  in  height  to  the  plains,  n^ch  are  clearly 
dtttingnishable  at  a  distance. 

We  were  detained  here  until  the  16th,  for  we  were  involved  in 
aiflt  for  several  days,  during  which  time  we  could  not  see  half  a  mile  on 
lay  side  ;*  the  thermometer  did  not  get  above  34^  in  a  house,  with  a 
Ivge  fire  for  two  snowy  days,  and  at  sun  rise  was  28**,  but  when  the 
donds  cleared  away,  it  rose  to  40^  and  41*  at  noon. 

Alter  completing  our  observations,  we  returned  on  the  16th 
to  Kotgoor,  where  we  stayed  a  couple  of  days,  and  on  the  19th 
marched  to  Jeemoo  nine  and  half  mUes.    The  road  for  about  four 
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miLni  was  generally  good,  passmg  many  viUagea,  and  lying  apon  the 
face  of  a  left  hand  range  covered  with  dark  foresto  of  varioiu  earte  of 
trees  to  a  small  stream,  from  whence  there  was  a  steep  ascent  of  2,400 
feet  through  a  thicket  to  Nagkanda  Pass,  9,000  leet  high,  here  ve 
found  a  great  many  hazel  trees,  hut  all  the  nuts  were  rotten ;  tarn  tlie 
pass  to  camp,  we  had  a  moderate  descent  of  three  miks  upcm  the  akipe 
of  a  grassy  range  that  lay  upon  our  right. 

20th  November.^-Muxcbed  to  Muteeana  nine  miles.  The  load  Hor 
near  six  miles  was  good,  upon>  the  right  hank  of  a  rivnlet,  and  craned  bf 
many  hrooks  to  Mandunee,  where  there  is  a  handsome  temple  built  in 
the  Chinese  style ;  after  leaving  it,  we  croased  the  Kuljehnr,  a  ttnm 
coming  from  the  northward  that  divides  Koomaraaen  from  Keoontiivl 
two  small  states  under  chiefr  called  Ranas»  Keoonthul  is  laigest,  aid 
extends  from  Muteeana  to  the  vicinity  of  Soohathoo.  The  deseeatto 
the  Kuljehur  was  steep,  and  the  ascent  equaUy  so,  each  ahont  1,000 
feet.  The  mountains  we  passed  are  wooded  with  pines  and  oakinlk 
vallies,  hut  ahove  produce  little  except  grass. 

22nd  November, — Marched  to  Bunee  fourteen  and  three-qouCer 
miles.  The  road  consisted  of  easy  ascents  and  descents  near  the toptf 
a  range  upon  soil,  and  through  a  very  highly  cultivated  country  abrnoi' 
ing  with  villages. 

23tf  November. — ^Proceeded  to  Simla  eleven  miles,  and  next  dqr 
made  a  forced  march  of  twenty*two  and  a  half  miles  to  Soobatfaoo;  tk 
latter  part  of  the  road  has  already  been  described. 

Throughout  the  above  mentioned  tour,  the  road  was  surveyed  iriA 
some  care,  and  a  number  of  points  were  fixed  tr^nometricalfy,  whick 
agree  well  together ;  we  were  very  lucky  in  having  den  weatiier,  ui 
always  managed  to  get  two,  but  most  pommonly  three  or  four  menSm 
altitudes  of  stars,  both  north  and  south,  contained  in  Dr.  Pond's  eiti* 
logue,  at  every  halting  place  except  one. 

We  had  two  sextants,  and  a  Troughton's  reflecting  circle  having  a  rtvi 
with  the  last  of  which  instruments  the  latitudes  were  usually  obienei 
We  carried  no  less  than  fourteen  excellent  barometer  tubes  with  « 
only  two  of  which  returned  in  safety.  The  mercury  was  revived  froa 
cinnabar,  and  was  well  boiled  in  the  tubes,  the  last  indeed  wassaort 
laborious  business,  fw  we  broke  upwards  of  a  dozen  of  tubes  ia  tJK 
operation.    The  most  convincing  proof  that  the  air  was  entirely  eqieiM> 
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ii,  that  the  mercury  in  the  tubes  of  thirty-two  and  twenty-six  and  a 
qoirter  inches  stood  exactly  at  the  same  point,  although  the  yacttum  in 
the  ahoit  ones  was  not  more  than  thzee-qnaiter  of  an  inch,  and  on  ap- 
plyiDi;  a  candle  to  Ihe  top,  the  mercury  rose  a  little,  whereas  had  there 
been  the  least  air,  it  must  have  sunk  from  the  expansion,  which  would 
lave  been  deaiiy  perceptible  in  so  small  a  space. 

Hie  largest  theodolite  was  constructed  by  Troughtcm,  and  is  gra- 
duated, both  Tertically  and  horizontally, to  twenty  seconds;  the  elevations 
cf  most  mountains  subtending  small  angles  were  taken  with  it,  and 
those  above  ten  degrees,  were  observed  either  with  the  sextant  or  circle 
and  artificial  horizon. 

At  every  camp  we  tried  the  height  of  the  boiling  point  with  two 
good  thermometerB,  which  very  seldom  indeed  gave  the  altitude  of  the 
pboe  300  feet  different  from  the  barometer,  and  had  we  arrived  at  our 
gnond  in  sufficient  time  to  distil  water,  I  have  every  reason  to  think 
the  diaagreement  would  have  been  less,  for  wherever  we  had  an  oppor- 
tnnity  of  using  snow,  the  coincidence  of  the  two  methods  was  most 
ntwfaeUiiy. 

Ihe  height  of  the  colossal  Tuzheegung,  whose  summit  is  almost 
SS^SOO  feet  above  the  level  of  the  sea,  vi^as  determined  by  angles  of 
elevation  between  four  and  twenty-four  degrees,  taken  at  eight  different 
ititions,  varying  from  9,000  to  19,000  feet  in  height,  and  from  two  to 
•boot  thirty  miles  distant  from  it,  and  allowing  one-fifteen  terrestrial 
nfractian,  the  extreme  difference  between  any  two  of  the  observations 
does  not  amount  to  250  feet.  The  Kylas  Peaks,  besides  several  others, 
ipcve  caknlated  from  many  stations  at  various  distances,  and  none  of  them 
Mer  above  500  feet  from  one  another.  The  next  highest  peak  to  the 
lUieegung  is  above  21,000  feet,  it  was  seen  from  Hutoo  fifty-three 
■lies  distant  under  an  angle  of  1^  47* ,  and  its  altitude  deduced  from  this 
comes  within  200  feet  of  what  tiie  observation  at  Rogee  gives  it,  where 
ttie  ^Bstanee  vras  eight  miles,  and  tiie  elevation  about  fifteen  degrees. 

The  altitudes  of  our  stations  were  calculated  by  M.  Ramond's  method 
above  Soobathoo,  where  the  barometer  was  observed  five  or  six  times  a 
day  dming  most  part  of  our  absence,  and  the  height  of  the  column  was 
invariably  measured  from  the  surfece  of  the  mercury.  By  the  mean  of 
a  whole  year's  barometrical  observations,  Soobathoo  was  found  to  be 
4,305  feet  above  the  level  of  the  sea. 
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Memoranda  an  the  Geology  of  Bundekund  and  JubMpore.    By  Dk.  J. 

Adam,  B.  M.  8^ 
The  following  paper  has  been  found  amongst  some  old  records,  and  it 
has  been  thought  that  its  contents  well  entitle  it  to  be  rescued  from  obli- 
yion.  I  am  happy  also  to  add  that  the  collection  to  which  it  refers  is  now 
safely  placed  beyond  risk  of  loss  in  the  Society's  cabinets.  Being  No.  IV. 
of  our  Geological  Catalogues.  [Ti 

The  observations  I  have  now  the  honour  to  lay  before  the  Sodety. 
were  originally  intended  to  accompany  a  series  of  geological  sperimena, 
for  the  purpose  of  illustrating  their  relative  positions  and  localities, 
or  (according  to  the  technical  phraseology  of  the  day)  their  geogmutk 
and  geographic  situations,  without  a  knowledge  of  which,  no  ooUectioii 
can  be  of  much  value.  At  the  time,  however,  of  dispatching  these*  I  was 
still  prosecuting  a  long  march  in  a  remote  part  of  the  qpuntry,  and 
could  not  then  command  leisure  sufficient  to  enable  me  to  dirow 
together  the  detached  memoranda  I  had  committed  to  paper  in  the 
early  part  of  the  route.  Other  drcumstanoes  afterwards  interfered  to 
prevent  my  putting  this  intention  into  execution,  and  it  is  only  latdy 
tiiat  I  have  been  reminded  of  it,  by  finding  in  the  Museum  bdow,  the 
collection  to  which  the  notes  refer. 

While,  with  all  deference,  I  solicit  the  attention  of  my  fellow  membcTB 
to  the  subject  of  the  following  pages,  I  must  at  the  same  time  cnve 
their  indulgence  for  the  imperfections  in  the  manner  of  treating  it. 
necessarily  arising  out  of  the  scantiness  of  my  materials.  In  movn^ 
along,  from  day  to  day  without  intermission,  I  could  only  take  a  very 
hasty  survey  of  the  geological  features  of  the  districts  thxoogh  wUch 
I  passed,  and  was  often  thereby  precluded  from  obtaining  all  the  inlbr- 
mation  desired.  I  trust  also,  they  will  make  allowance  for  the  want  of 
interest  inherent  in  such  details.  The  objects  of  geology  present 
litde  to  allure  a  general  enquirer ;  and  indeed  taken  singly,  may  be  mid. 
to  be  the  least  attractive  that  can  engage  the  attention  of  wMmlr^n^  a 
bare  rock,  or  a  clod  of  earth  offers  in  itself  nothing  interesting.  B^ 
when  viewed  in  combination  with  surrounding  objects,  when  conten* 
plated  in  its  relation  to  these,  its  local  site  duly  considered— «m1  the 
influence  which  it  may  exert  in  the  mass  on  the  animal  and  vegetafak 
world ;  it  then  assumes  a  higher  degree  of  importance,  and  the  atudj  wil 
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be  found  not  only  a  pleasing  one,  but  a  source  of  great  public  utility. 
Observation  pointing  out  the  path,  the  geologist  ascends  from  fiusts  to 
infemioea,  gradually  but  suiely  ;  and  though  the  way  may  be  said  to  be 
long  and  wearisome,  he  obtains  at  length,  in  the  great  truths  which  it 
leads  to,  an  ample  recompense  for  all  his  toils.  To  trace  the  changes  on 
the  ever-vazying  sur&ce  of  this  globe ;  to  compare  the  present  with 
tiie  peat,  and  thus  to  study  the  history  of  its  inhabitants  in  their  several 
epochs  of  existence,  from  the  shrub  and  insect  up  to  man,  the  proud 
loid  of  all,  constitutes  the  paramount  aim  of  this  research ;  while  the 
discovery  of  new  minerals,  or  their  compounds,  and  new  applications 
of  them  to  the  arts  of  life,  stamp  on  his  labours  an  additional  value  that 
they  would  not  otherwise  possess. 

To  qualifications  leading  to  any  such  results,  I  have  not  the  smallest 
pretenaions,  nor  dare  I  aspire  to  the  title  of  geologist  from  merely 
noting  down  a  few  simple  facts  and  deducing  the  most  obvious  con- 
chisiaiia-from  them.  Should  the  detail,  however,  prove  the  means  of 
mtri^g  those  to  prosccute  the  study  of  Indian  geology,  who  possess 
greater  ability  and  opportunities,  I  shall  fieel  that  my  time  has  not  been 
whoUy  misemployed.  I  need  urge  no  stronger  plea  than  this  ezpecta- 
tkm  for  again  bringing  before  the  Society  a  collection  apparently  so 
little  worthy  their  notice. 

Tliese  specimens  comprise  all  the  rocks  met  with,  between  the 
Jumna  and  liie  Nurbudda,  by  the  route  of  Banda,  Lohargong,  Bellary 
■nd  Jubbulpore.  They  commence  with  the  hiUs  in  Bundelcund,  after 
cfoeaing  the  Jumna  at  Ghilly-terrah  Ohaut.  Between  the  hills  and  the 
nver  is  situate  a  plain  of  considerable  extent,  the  aspect  of  which  differs 
aa  widely  from  that  of  the  opposite  country  in  the  Dooab,  as  to  merit 
particular  notice.  It  may  be  observed,  generally,  that  the  soil  of  the 
plains  of  ICndostan  intra  Gangem,  is  alight  coloured  mould,  consisting  of 
a  due  proportion  of  argillaceous,  siliceous,  and  calcareous  earths,  the 
ktft  being  most  abundant  above  Monghyr.  Its  chief  character  is 
dearived  from  the  quantity  of  mica  which  it  contains  in  mmute  grains 
aaid  scales.  This  also  prevails  in  the  district  I  passed  through  frt>m 
Allahabad  to  the  Ohaut  on  the  Jumna.  About  half  a  mile  from  this  river 
we  descend  a  bank,  which  at  one  time  may  have  formed  its  boundary  in 
tlie  rainy  season,  and  enter  upon  a  low  flat,  where  in  place  of  a  fair, 
afiining,  attenuated  mould,  the  eye  meets  nothing  but  an  uniformly 
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dull  coarse  black  eartii,  not  unlike  the  half-digested  soil  of  moBi-kndi 
at  home.  TUb  daric  soil  is  still  more  striking  on  the  Banddcuad  aide. 
and  continues  almost  die  whole  way  to  Besseramgunge.  It  seeott  to 
contain  a  larger  proportion  of  argillaceous  earth  and  vegetable  reeremeit, 
than  the  lands  on  die  left  bank  of  the  Jumna,  and  thatgencnUyobieiT- 
ed  in  the  Upper  Provinces  of  India. 

Tlie  Jumna,  w)iere  the  passage  is  made,  is  a  smooth  gcafiiy  fma% 
stream.  The  banks  shew  no  rode,  but  are  high  and  perpendicdar,  nl 
when  viewed  from  the  c^posite  shore  along  with  the  Kane,  (whidiheR 
joins  its  watero  to  the  Jumna,)  they  look  rather  interestiiig,  and  are 
devoid  of  the  dullness  which  characterises  the  beaks  of  the  vnitiod 
rivers  below  Allahabad. 

On  approaching  the  town  of  Banda,  distant  two  marches  or  abont 
twenty  miles  from  the  river,  several  small  hiUs  are  seen  in  the  Wttt» 
like  erections  for  flagstaffis  posted  at  reg^ular  intervals.  They  aze  of  i 
conical,  or  rather  pyramidal  figure,  and  ajqiear  to  run  in  eae  hie  bm 
N.  W.  to  S.  B.  One  of  these  rises  from  the  plain  doee  to  BumIb.  it 
is  about  three  or  four  hundred  feet  high,  and  divided  at  die  upper  put 
into  two  or  more  smaller  elevatioiis,  of  whidi  the  central  akw  tenfr 
nates  with  a  pointed  summit.  The  appearance  of  this  hill  fraa  bdowii 
singular  and  femtasdc ;  huge  masses  of  stone  preMating  theuMchaii 
every  position,  and  seeming  quite  unconnected  the  one  witii  the  sllffi 
while  the  few  shrubs  growing  out  from  between  diem,  serve  as  a 
contrast  to  the  nakedness  of  tftie  rods.  On  asrending  the  hiH  veiad 
this  to  be  a  reddish  small-grained  granite,  having  no  regular  vat^ 
ment,  but  lying  in  blocks  of  great  use,  some  perpendiciilar,  ttdotkv 
horizontal,  with  a  convex  <Nr  rowided  surfece  in  general.  Many  of  An* 
are  scaling  off;  but  the  greater  part  lemain  perfectly  entire.  «^ 
possess  more  compactness  of  wtegratU  structure  than  any  loeb  of  tk 
kind  I  have  met  with. 

This  hitt  at  Banda  may  be  considered  to  be  the  termination  of  tk 
first  of  many  series  which  traverse  Biindekund  firom  W.  to  B.,  aaaa 
matt  are  observed  bore;  Following  that  line,  soon  after  lesviogBaa^ 
to  the  South,  other  hiUs  come  iiU»  view»  and  at  first  sight  ^lfi^ 
larger  than  the  one  at  that  pkce^  This  is  chiefly  owing  to  the  eftct  of 
distance,  increased  by  the  dewy  air  of  the  morning;  for  on  a  nearaf 
proach,  we  find  these  not  to  exceed  the  congeries  at  Banda,  or  tk 
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biglieat  does  so  only  on  a  small  degree.  Though  evidently  enter- 
ing upon  a  mountainous  country  here,  we  are  surprised  to  observe  no 
general  elevation  of  the  surfskoe  ;  the  same  flatness  of  the  plains 
wwtinning  as  on  the  opposite  side  of  the  Jumna,  and  the  hOls  rising 
abrapdy  from  a  common  level,  like  so  many  islands  rearing  themselves 
oat  of  the  ocean.  They  are,  in  fstct,  mere  pictures  on  tby  land  of 
die  rocky  Madeira,  Porto  Santo  or  the  Canaries,  as  seen  in  the  voyage 
£ri«i  England  to  India.  At  the  village  of  Geiawah,  twelve  miles  from 
Bands,  we  reaidied  the  second  series.  The  general  figure  of  tiiese  hiUs 
lik  the  former  mentioned  is  pyramidal,  and  they  may  be  said  in  this 
nspect,  to  resemble  a  fragment  of  the  granite  which  composes  them.  They 
rtretch  from  the  village  of  Gerawah*  in  two  or  three  directions,  the 
iine  of  some  crossing  that  of  others,  and  notwithstanding  their  irregu- 
ini^  Bs  a  range,  they  appear  to  fdlow  individually  particular  series,  and 
ve  can  trace  a  succession  of  isolated  rocky  elevations,  forming  a  sort 
if  diain  across  the  country.  The  largest  of  these  situate  to  the  right 
of  the  village,  has  at  its  summit  a  rock  of  a  white  colour  like  chalk, 
vUch  I  regretted  the  distance  prevented  me  from  examining.  The 
fldm  are  composed  entirely  of  granite  similar  to  the  rock  at  Banda, 
and  present  in  general,  the  same  deficiency  of  arrangement.  There 
%  however,  one  iqipaient  exception  at  the  highest  part  of  the  hill 
iBmediatdy  overlooking  the  village ;  tkere  the  piles  have  assunied 
tike  w^pniKncfi  of  basaltic  columns  standing  perpendicularly  with 
toar  aides,  and  at  a  small  distance,  seem  to  be  a  superincumbent 
Mratom  of  a  different  formation  from  the  others  underneath.  On 
approaching  as  near  as  I  could,  I  found  the  rock  essentially  the 
ttae  however,  but  was  at  a  loss  to  account  for  this  peculiarity  in 
ifca  outward  form.  As  I  moved  along  the  ^ojecting  blocks  and  ledges  of 
tiiis  hill,  I  was  particularly  struck  with  the  extreme  heat  which  they 
Rtained.  Although  the  sun  had  gone  down  some  time  on  the  op- 
poste  side,  this  was  still  so  great  as  to  be  barely  tolerable  to  the  hand, 
and  the  atmosphere  over  them  was  proportionately  elevated  in  its 
temperature.'*^ 

The  country  around  here  displays  a  thousand  charms,  compared  with 
^  district  near  the  Jumna.  The  roads  are  dry,  and  the  rocky  eleva- 
tion in  front  having  a  covering  of  beautiful  shrubs  entwined  with  every 
variety  of  climbing  plant,  which  give  quite  a  new  feeling  to  the  mind  on 
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viewing  the  prospect.  New  animalB  too,  inhabitantB  of  these,  preeent 
themselves.  The  peacock  anayed  in  all  Iris'  gorgeoos  hoes,  and  shin- 
ing in  his  native  plumage,  is  not  unfreqaently  seen  perched  on  ablockof 
granite,  while  herds  of  antelopes  bound  along  the  plain  bdow,  and  tlie 
shrill  cry  of  the  Indian  p^utridge  heard  on  every  hand,  first  cheen  the 
traveller  with  the  opening  day. 

At  Pungrawah,*  the  second  stage  from  Banda,  we  findthe  rodu  on 
every  respect  similar  to  those  described.  In  the  march  horn  Poogn- 
wah  to  Kurtal,  the  next  village  on  the  route,  na  range  of  hills  is  seen  m. 
front,  and  on  the  left  hand,  much  higher  than  any  previously  met  vith, 
and  which,  in  place  of  the  peakeds  ummit,  are  crowned  with  a  ilit 
table'land.  On  one  of  the  most  conspicuous  of  those  to  the  left  stsiidi 
the  celebrated  fort  of  Callinger.  On  reaching  Kurtal,  we  still  find  pesked 
hills  composed  of  granite,  having  the  same  characters  as  that  at  Ban- 
dah,  Gerawah,  and  Pungrawah :  and  besides  this,  masses  of  a  bldsk 
coloured  trap  and  large  boulders  scaling  off  in  concentric  layers.  Hui 
trap  rock  appears  to  have  been  at  one  time  extensive ;  and  I  oonU 
teoe  a  superficial  stratum  over  the  granite  for  some  way  up  the  hiO. 
What  remains  of  it  rests  on  that  rock,  without  any  distinct  anaage* 
ment.  The  whole  seems  much  affected  by  the  operation  of  the  etementSk 
and  it  is  probable,  that  from  this  cause  a  large  formation  has  beei 
removed  and  reduced  to  soil.  Many  of  the  granite  blocks  here  aie 
also  fast  going  into  decay,  and  the  soil  of  the  district  adjoining  ii 
entirely  formed  from  them.  Its  colour  is  sandy  red,  that  of  the  ^di^tfi 
and  in  this  red  sand,  as  a  basis,  are  contained  a  great  many  small  qnsitx 
crystals,  which  still  remain  entire,  and  unaltered  in  their  stroetoie. 
Chalcedonic  pebbles  are  also  found  at  the  bottom  of  the  hills  at  KotiL 
which  appear  to  have  been  imbedded  in  a  rock  that  had  likewise  rested 
at  a  former  period  over  the  granite.  They  possess  the  same  chancten 
as  the  pebbles  found  in  the  river  Kane,  that  are  so  much  admired  oe 
accoxmt  of  their  beautiful  variegated  appearance  and  lustre  when  cat 

After  leaving  Kurtal,  the  road  strikes  into  a  wood  of  low  tna, 
flanked  on  both  sides  by  hills  with  flat  summits ;  and  for  tiie  first  tioie 
we  observe  pieces  of  sandstone  strewing  the  path,  mixed  with  bnta 
blocks  of  granite,  and  the  more  complete  detritus  forming  the  soil* 
On  one  hDl,  which  is  nearer  than  the  others,  we  can  distinctlf  see  t 
horizontal  position  of  the  superior  strata ;  and  under  the  table  fu^  * 
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sort  of  projection  enlarging  the  diameter  of  the  liill,  and  gradually 
iDCKasing  to  the  base.  The  upper  formation  is  evidently  of  the  same 
nature  as  the  detached  pieces  of  sandstone  found  at  the  surfEtce,  while 
tiiegreatbody  of  the  hill  is  composed  of  granite,  (and  also  perhaps  trap,) 
amilsr  to  that  of  the  pyramidal  hills  formerly  described.  Some  Jv- 
fuen,  or  religious  devotees,  have  taken  up  their  abode  on  this  hill,  at 
die  junction  of  the  sandstone  with  the  granite  formation,  and  the  face  of 
dior  caves  cut  out  of  the  solid  rock,  and  ektmamed  over,  with  the  de- 
nted platform  on  which  are  placed  the  objects  of  their  idolatrous  wor* 
ibip,  present  altogether  a  very  striking  and  conspicuous  appearance 
from  the  plain  below. 

On  passmg  the  Jkkeer's  hill,  we  came  in  sight  of  the  eastern  ex- 
tremity of  Adjeeghurh.*  This  fort  like  Callinger,  crowns  the  summit  of 
an  isolated  hill,  and  derives  its  principal  strength  from  a  table-face  of 
nsdstone  rock.  The  sides  of  the  elevation  are  covered  with  thick 
jmigle,  composed  of  beautiful  low  trees  of  every  shade  of  green  in  their 
kares,  and  of  every  size  and  shape,  firom  the  pinnated  peaked  leaflet  of  the 
tamarind  to  the  broad  expanded  foliage  of  the  teak,  which,  according  to 
nj  knowledge  of  Indian  dendrology,  is  very  abundant  in  all  these  hiUs. 

As  6ur  as  my  limited  observation  enabled  me  to  determine,  granite 
fims  the  great  body  of  Adjeeghurh,  and'  sandstone  lies  over  it 
at  the  upper  part,  presenting  all  round  a  perpendicular  face  of 
lock  to  the  height  of  between  thirty  and  fifty  feet,  and  constituting 
a  natural  barrier  of  defence,  that  of  itself  seems  to  render  the  place 
in^ffegnable.  The  sandstone  has  a  slight  reddish  tint,  and  is  of  the 
fcnnation  termed  the  old  red  sandstone  Its  position  is  perfectly  hori- 
antal,  and  its  structure  in  general  quite  sound.  The  view  from 
the  nmparts  of  the  fort  displays  well  the  peculiarity  I  remarked  before, 
respecting  the  want  of  general  elevation  in  the  whole  of  this  moun- 
tainous tract.  Hills  are  seen  in  every  direction  covered  with  jungle, 
and  rinng  abruptly  out  of  an  intervening  flat  country,  the  dull  and 
cheerless  aspect  of  which  conveys  to  the  mind  the  idea  of  an  uninha- 
bited waste,  or  tiie  haunt  of  savage  beasts  only.  It  is  predsely  the 
eipreasion  Daniel  has  given  in  his  delineatioo  of  a  fort  in  the  Mysore, 
where  a  sort  of  sombre  stillness  reigns,  (if  I  may  be  allowed  so  to  term  it) 
that  no  language  can  pourtray.    Adjeeghur  and  Callinger  are  no  less 
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iateresting  to  the  antiquary  and  mythological  enquirer,  than  to  the 
geologist ;  and  the  lover  of  arts  will  find  abundant  subject  of  admin- 
tion  in  the  beautiful  remains  of  ancient  Hindoo  architeetare  which 
still  exist  within  the  walls  of  both  these  forts. 

The  country  for  a  short  distance  from  Adjeeghur  is  open,  and  the 
soil  which  hitherto  had  partaken  of  the  qualities  of  the  prevailing  rack, 
again  resembles  that  on  the  other  side  of  Banda.  It  is  of  a  dark  oolaiir 
and  soft,  what  by  agriculturists  at  home  would  be  termed  rotten  nil,  the 
"  putre  soUem"  of  the  Poet. 

**  Nigra  fere,  et  presso,  pinguis,  sub  vomere  terra'* 

"  Et  cui  jw^re  soliem 

"  Optima  frumentis  ;  non  ullo  exaequore  cemes," 
"  Plura  domum  tradis,  decedere  plaustra  juvencis." 


A  few  miles  further  on,  we  came  to  the  village  or  hamlet  of  Besserua* 
gunge,  beautifully  situated  at  the  foot  of  a  wooded  hiU  over  which  are 
the  Ghaut  passes  to  the  upper  district.  This  Ghaut  leads  from  the 
low  country  of  Bundelcund  to  the  elevated  table-land  on  a  level  with  die 
hills  last  mentioned.  The  padi  is  cut  through,  or  carried  over  granite, 
trap,  and  sandstone.  At  first  the  ascent,  though  pretty  steep,  is  notdiffi* 
cult,  as  there  are  few  large  stones,  and  no  rock  rismg  from  the  sui&oe. 
Soon,  however,  it  becomes  steeper  and  more  obstructed ;  granite,  tiap» 
and  sandstone  masses  presenting  themselves  in  succession,  and  in  many 
of  the  last,  may  be  perceived  quartz  nodules  included,  like  thoae  fbuad 
in  the  sandstone  of  Table  Mountain  at  the  Cape.  The  arrangement  of 
the  sandstone  is  in  general  horizontal,  but  at  some  points  it  appears  to 
rise  from  the  surface,  in  the  form  of  ridges  almost  vertical.  The  top 
rock  exhibits  no  well  defined  arrangement  at  the  several  points  where 
it  is  found  in  the  Ghaut ;  and  I  could  not  penetrate  into  the  jnn^ 
here  to  examine  the  strata  more  extensively.  It  may,  however,  be 
inferred,  that  it  is  in  every  respect  aimiiar  to  that  rock  at  Callingcr, 
which  I  afterwards  found  l3dng  chiefly  in  rounded  masses  of  varioai 
sizes,  occupying  the  middle  of  the  elevation^  and  composing  the  greater 
part  of  it.  These  were  m  general  mouldering  at  the  snrfiBUse,  and  many  of 
the  smaller  boulders  could  be  reduced  to  powder  without  the  assistance 
of  the  hammer.  The  larger  masses  were  more  compact,  and  possessed 
great  hardness.    This  rock  belongs  to  the  transition  trap  of  Warner,  to 
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whaok  data  may  alco  be  referred  that  formerly  met  with  at  Kurtal,  lying 
iBunediately  over  the  granite  of  the  peaked  hills.  The  eleyation  may  be 
altogether  from  1»000  to  1,200  feet  above  the  plain  of  the  Jumna. 

0&  reaching  the  top  of  the  Ghaut,  we  croM  one  or  two  clear  running 
BtreaniB,  and  some  oozing  rillfl  and  pools  of  stagnant  water  are  met 
with,  moat  of  which  indicate,  by  their  blue  slimy  and  iridescent  surface, 
sn  impregation  of  iron  in  the  adjoining  soil,  llus  is  indeed  composed 
of  ferraginoua  gxavd  and  reduced  sandstone,  and  if  we  may  judge  from 
the  luxuriant  grass  growing  over  it,  it  must  be  one  of  considerable  ferti« 
lity.  The  town  of  Punnah  is  distant  about  eight  nules  from  the  Ghaut, 
and  the  whole  of  the  surrounding  country  here  derives  an  additional 
interest  from  its  being  the  source  of  the  diamond.  Jn  my  march  thither, 
I  passed  several  of  the  mines  close  to  the  road,  but  having  resolved  to 
halt  a  day  at  the  town,  I  deferred  my  examination  of  them  tiU  the 
iJDllowing  morning. 

Haraig  started  early  next  day,  I  soon  reached  the  scene  of  opera- 
tioDs,  distant  about  three  miles  to  the  westward  of  the  town,  and  in  a 
sitnation  corraponding  to  that  on  the  other,  side.  It  was  a  thin 
jangle,  with  long  delicate  grass  growing  out  of  a  reddish  soil.  The 
mines  are  mere  narrow  pits,  four,  five,  or  more  feet  deep,  according  to 
the  distance  of  the  subjacent  rock  from  the  surface,  and  dug  out  of  a 
ienruginotts  gravelly  soil,  of  a  daik  brown  or  blackish  colour,  like  he* 
patic  cinnabar.*  It  feels  moist,  and  consists  of  fine  sand,  with  a  large 
inoportion  of  small  dark  red  and  whitish,  or  pellowish^white  pebbles, 
tiie  former  appearing  to  contain  a  large  quantity  of  iron.  When  I  arriv-* 
ed  at  the  ground,  two  men  were  engaged  in  searching  for  the  precious 
mineral,  the  chief  of  whom  very  readily  replied  to  all  my  questions, 
and  explained  and  exemplified  the  series  of  operations  gone  through. 
Hiese  are  extremely  simple.  The  soil.f  as  it  is  brought  from  the 
neighbonring  pit,  is  thrown  into  a  small  square  excavation  in  the 
ground,  about  two  or  three  feet  deep,  the  sides  of  which  have  been  well 
beaten  to  prevent  the  gravel  from  adhering  to  them ;  a  quantity  of  water 
being  added,  a  man  steps  into  the  place  with  a  small  hoe  and  mixes 
the  whole  together,  using  his  hands  also  for  that  purpose,  and  tossing 
away  all  the  larger  pebbles.  This  movement  being  continued  for 
some  time,  the  water  is  then  thrown  out  by  means  of  a  small  wicker 
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basket,  and  carries  witih  it  the  sand,  leaving  the  gravel  behind.  After 
repeated  application  and  discharges  of  water,  the  gravel  is  removed  into 
another  small  basin  of  a  circular  figure,  where  it  receives  the  last 
washing.  From  these  it  is  conveyed  to  a  large  floor  on  the  snu&ce  of 
the  ground  made  of  hardened  earth,  and  there  left  to  dry ;  the  fiwiAmg 
operation  consisting  merely  in  a  minute  examination  of  tiiis  dry  gravel, 
by  a  person  acquainted  with  the  external  characters  of  the  jewd  in  its 
rough  state.  Judging  from  the  condition  of  the  people  employed,  one 
would  hardly  believe  that  they  could  be  able  to  detect  a  stone,  hot 
they  assured  me,  they  did  so  with  the  greatest  ease,  and  it  appeaxB  to 
be  the  transparency  and  lustre,  even  in  this  state,  which  directs  them. 
The  chief  man  picked  out  several  pieces  of  transparent  quartz  from  the 
gravels  which  he  said  resemble  the  diamond,  "  he  had  found  them  of 
"  all  colours  and  sizes,  but  the  discovering  of  these,  he  added,  did  not 
"  depend  upon  his  own  skill  or  exertions,  it  was  altogether  the 
"  work  of  God," — salaaming  at  the  same  time  respectfully ;  and 
pointing  with  a  most  expressive  manner  to  the  heavens. 

From  the  inquiries  I  made,  diamond  mining  appears  by  no  means  a 
profitable  concern  at  Punnah.  Any  one  may  dig,  subject  to  paying 
the  common  duty  of  a  fourth  part  of  the  produce  to  the  Rajah,  who  is 
here,  (as  is  the  case  every  where  else  in  Hindostan,)  peramonnt  Icsd  of 
the  soil.  All  stones,  however,  beyond  a  certain  carat,  are  exdusivcly 
claimed  by  him  ;  but  it  may  be  supposed,  where  the  means  of  con- 
cealment are  so  much  in  the  power  of  the  workman,  that  the  prince's 
treasury  very  seldom  benefits  by  this  Qource  of  revenue.  In  the  farm 
or  spot  which  I  examined,  two  diamonds  only  had  been  found  dant^ 
the  preceding  year,  and  these  fetched  each  200  rupees.  The  nnmbor 
of  workmen  commonly  employed,  (in  the  various  operations  of  digging, 
carrying,  washing,  and  searching,)  is  from  four  to  five,  though  I  saw  only 
two.  Of  these,  the  sirdar  or  chief,  has  a  salary  of  five  rupees  per  montii, 
and  the  others  have  four,  and  when  a  valuable  stone  is  found,  some  pie- 
sent  proportioned  to  that,  is  generally  made  them  by  their  master.  So 
that  after  paying  the  duty  and  expence  of  working,  it  is  obvkns 
his  gains  in  this  instance  must  have  been  very  small  and  not  suf- 
ficient to  induce  him  to  persevere  much  longer  in  these 
Indeed,  the  business  of  mining  appeared  altogether  at  a  stand 
I  passed  the  spot ;  and  judging  from  the  remains  of  pits  in  every 
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timi,  it  must  have  been  carried  much  more  extensively  in  former  years 
tiban  at  present. 

Red  ferruginous  gravel,  the  matrix  of  the  diamond,  may  be  consider- 
ed as  terminating  the  regular  formations  of  the  hills  in  this  part  of 
Bunddcund,  the  order  from  below  being  granite,  trap,  or  basalt  sand- 
fltcme  and  gravel. 

In  taking  a  comprehensive  view  of  these  four  formations  as  develop- 
ed at  the  different  sites  mentioned,  whether  singly  or  in  combination, 
«e  must  at  the  same  time  consider  the  qualities  of  the  soil  in  the  inter- 
mediate and  adjoining  districts  derived  from  them. 

The  prevailing  soil  in  Bundeicund,  and  indeed  all  the  way  between  the 
livers  Jumna  and  Nerbudda,  is  the  black  coarse  earth  already  alluded 
to,  consisting  apparently  of  a  larger  proportion  of  clay  and  carbonized 
vegetable  remains  than  is  found  in  the  lands  to  the  north  of  the  for- 
ner  stream.  It  retains  moisture  more  perfectly  than  the  common 
soil  of  Hindostan,  hence  its  miriness  in  the  rainy  season,  and  its  disposi- 
tion to  unite  into  masses,  and  form  rifts  and  cracks  during  the  dry  and 
hot  weather.  Even  in  its  driest  state,  however,  it  has  not  the  stony 
compactness  of  pure  day  soils,  but  when  separated  in  small  pieces 
from  the  mass,  is  found  to  be  friable  and  easily  reduced  to  powder. 
I  think  it  probable,  that  this  contains  a  proportion  of  magnesian  earth, 
though  never  having  subjected  it  to  chemical  analysis,  I  am  not 
warranted  in  drawing  this  inference  from  any  accurate  data.  It  is 
reckoned  exceedingly  fiertile,  and  the  richness  of  the  Bundeicund 
lands,  where  this  soil  predominates,  is  quite  proverbial  in  India.  From 
its  quality  of  retaining  moisture,  the  process  of  irrigation  is  not  so  fre- 
quently resorted  to,  and  the  labour  of  the  husbandman  becomes  thereby 
ksaened.  Greater  exertions,  however,  are  necessary  for  preparing  it  for  the 
seed,  and  in  keeping  it  dear  of  weeds,  than  we  see  applied  to  the  lands 
in  Hindostan  generally.  A  long  grass,  not  unlike  some  of  the  trouble- 
some varieties  at  home,  was  then  springing  up  every  where,  at  the  time 
I  passed  through  the  district,  and  formed  the  only  obstacle  to  the 
ploughing  then  going  on  in  all  directions. 

One  would  imagine  that  the  above  characters  of  the  soil  would  affect 
the  atmosphere,  and  render  the  climate  of  Bunddcund  moist  and  un- 
bedthy.  As  far  as  my  own  observation  extends,  agues  are  very 
prevdent  in  tiie  whole  of  the  low  country,  and  sometimes  prove  so 
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severe  in  European  habits,  as  to  require  a  change  of  air  for  their  re- 
moval,  but  the  native  population  do  not  seem  to  sufier  from  any 
endemial  diseases  of  this  class  in  a  greater  degree  than  the  iohaiHt- 
ants  of  other  parts  of  India ;  and  their  appearance  upon  the  whole,  ss 
presented  to  myself,  was  rather  prepossessing,  and  indicated  generel 
good  health  and  comfort. 

This  black  soil  has  evidently  been  derived  from  the  decompositioii 
of  some  of  the  many  varieties  of  trap  rock,  most  probably-  amygdaldd 
or  green  earth,  which  appear  to  have  rested  at  one  time  over  tlie  gn- 
nite  in  the  hills  of  Bundelcund.  The  trap  rocks  at  Gerawah  and 
Besseramgunge,  and  the  globular  variety  observed  on  the  biQ  of 
Callinger,  may  also  have  had  a  share  in  forming  it.  As  I  remarked  be- 
fore, many  of  the  trap  boulders  are  now  in  a  noik  state  borderii^ 
on  earth,  and  can  be  reduced  to  powder  with  the  greiiteBt  ease. 
The  soil  immediately  around,  there  can  be  no  doubt,  is  formed  from  thcr 
debris,  and  as  the  plain  in  general  resembles  that,  we  may  reasonably  in- 
fer, that  it  also  acknowledges  a  similar  source. 

Extensive  forest,  which  it  is  not  difficult  to  conceive  had  ikmririMd 
here  at  no  very  distant  period,  may  have  furnished  the  vegetable 
matter  ;  and  the  successive  increase  of  a  heavy  moist  soil  oofvering 
the  wood  with  each  return  of  the  rainy  months,  had  prevented  its  com- 
plete decay.  For  the  amelioration  and  improvement  of  such  a  soil  in 
Europe,  the  agriculturist  would  have  recourse  to  lime,  as  rendenag  it 
drier,  and  reducing  the  vegetable  matter  it  contains  to  a  state  more  fit> 
ted  for  supplying  the  requisite  nourishment  to  the  growing  plant. 

In  India,  however,  such  an  expedient  would  not  be  attended  with 
success,  from  the  peculiarity  which  calcareous  earth  di^klays  here  of 
uniting  into  smaU  masses,  termed  kunkur,  and  not  mingling  well  widi 
the  other  component  parts  of  the  soil,  unless  where  siticeous  sand  hap- 
pens to  exist  in  an  unusually  large  proportion.  A  mixture  of  tibia  sand, 
either  derived  from  sandstone  rock  or  the  dehris  of  granite,  and  similar 
compound  rocks,  might  be  attended  with  the  desired  efect.  We  wAmM 
certainly  expect  a  favorable  result  from  reasoning  on  the  subject,  bet 
I  am  the  more  induced  to  think  so  from  actual  observation  of  another 
part  of  the  same  district,  between  Cullinger  and  Allahabad  via  1W« 
rowa.  There,  a  considerable  change  is  indicated  in  the  colour  and  pro- 
perties of  the  soil.    It  becomes  lighter  as  we  proceed,  and  more  attenn- 
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ated ;  ttod  seems  to  have  been  formed  by  the  ccHmningling  of  the  alhmal 
dqxwt  of  the  Jamui,  with  the  black  earth  of  the  plain.  Its  fertility,  if 
I  may  jiu%e  from  the  ridmess  of  the  crops  at  the  time  I  saw  them, 
must  be  Teiy  great.  The  whole  country  towards  the  river  presented 
one  Bgpect  of  bonntifiil  nature,  and  might  well  vie  with  the  poet's  "  Gar- 
gaiB,"  in  the  ease  with  which  it  b  cultivated,  and  the  ample  produce  it 
yields  the  husbandman  in  return. 

The  appearance  of  the  first  hills  in  Bundelcund  has  been  already 
described.  It  is  quite  characteristic  of  the  granitic  or  purely  primitive 
fbfmatkm.  Their  outline,  contrasted  with  the  table-fiice  and  summit  of 
dioae  in  the  interior,  exemplifies  in  a  strildng  manner  the  effect  of  rock 
on  tlie  figure  of  mountains  in  general,  from  which  we  can  often 
determine  at  the  distance  of  many  miles,  the  nature  and  position  of 
strata  forming  extensive  ranges.  Hence  too,  we  perceive  the  connection 
between  geology  and  painting,  and  the  advantages  to  be  derived  to  the 
artist  from  an  acquaintance  with  the  elements  of  this  science.  The 
tops  of  the  Himalyi^  mountains,  as  represented  on  the  splendid  views  of 
Mr.  Fraaer,  may  be  inferred  a  priori  to  consLst  of  granite  from  the  mere 
drcumsfcanoe  of  their  fcnrm.  They  exhibit  precisely  the  same  outline, 
"  wiagma  componert  parvU,**  as  the  isolated  primitive  hills  in  Bundelcund, 
but  having  their  cliffs  so  softened  by  distance,  as  to  present  a  uniform 
line  at  the  various  angles  visible. 

As  to  the  manner  in  which  the  primitive  hills  in  Bundelcund  have 
been  formed,  it  might  seem  presumptuous  in  me  to  hazard  an  opinion ; 
die  question  involving  in  some  measure  the  two  grand  theories  of 
Hutton  and  Werner,  that  have  so  long  divided  the  geological  world. 
Yet  it  is  impossible  to  contemplate  the  eminences  at  the  same  time  with 
the  ranges  in  advance,  and  not  form  some  conclusion  on  the  subject. 

They  appear  to  exhilnt  the  core*  of  large  hills,  the  exterior  of  which 
has  suffered  in  the  lapse  of  time;  their  more  compact  granitic  interior 
still  fsnabling  it  to  resist  tiie  natural  causes  of  decay.  I  think  it 
moat  probable,  that  the  whole  of  the  district  from  which  they  rise,  had 
at  one  time  presented  an  uniform  flat  consistency  of  the  three  formati* 
cos  of  granite,  trap,  and  sandstone,  in  tiie  same  order  as  they  are  now 
found  csa  tiiie  hills,  and  that  some  force  from  below  had  elevated  the 
pnmitive  rocks,  causing  also  a  disruption  of  the  secondary  strata. 

Where  this  force  was  but  slightly  impressed,  and  on  a  limited  area,  a 
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small  elevation  would  be  formed.  Tbe  granite  would  then  oolj  breik 
through  the  superincumbent  strata,  witihout  carrying  any  put  of  tibem 
along  with  it,  while  the  broken  strata  would  rest  on  the  sides  of  the 
mass  after  the  impelling  force  ceased  to  act.  The  figure  of  tfae  hiO, 
then,  would  not  be  a  pyramid  which  it  now  resembles,  but  would  ap- 
proach more  to  that  of  a  core ;  sandstone,  trap,  &c.  lying  on,  and  sur- 
rounding the  granite  and  filling  up  its  inequalities,  and  the  diredin 
of  the  strata  of  each  of  these  deviating,  more  or  less,  firom  tbe  homntil 
line  in  proportion  to  the  elevation  of  the  central  man. 

We  could  thus  picture  to  ourselves  a  hill  more  extensive  than  any  of 
those  now  existing  in  the  fint  series,  the  sides  of  which  were  oompoicd 
of  sandstone  ledges,  and  the  summit  of  a  pointed  blodc  first,  or  masB  d 
granite,  or  crowning, the  whole,  may  have  been  a  table  of  oompantnrdf 
small  dimensions.  Their  original  height  in  this  case,  may  have  bca 
from  thirty  to  fifty  feet  greater  than  their  present,  that  being  the  ncr- 
age  of  the  sandstone  strata  on  the  hills  in  advance.  The  process  of  n- 
duction  or  diminution  of  bulk  may  be  conceived  to  have  taken  phoe 
in  the  following  manner.  The  sloping  sandstone  being  acted  upos 
by  the  elements  of  air  and  water,  joined  to  the  heat  of  the  sun,  bad 
fint  undergone  disintegration.  The  sand  thus  produced,  would  be 
washed  down  by  the  torrents  in  the  rains  to  the  base  of  the  hiH  u' 
there  spread  out  and  form  soil.  This  operation  being  oontmaed,  m 
course  of  time  the  whole  of  the  inclined  sandstone  would  be  removei 
and  the  trap  or  other  rock  immediately  beneath  it,  come  to  be  ezpoiei 
in  its  turn.  FVom  the  same  cause  which  acted  on  the  sandstone^  da 
would  also  undergo  a  change,  and  ultimately  be  reduced  to  soSi,  ooicr- 
ing  the  detritus  of  the  former  as  it  was  deposited.  The  small  table  on  die 
summit,  in  the  course  of  these  operations  foiling  into  fragments  and  id* 
ing  down  the  hill,  would  be  exposed  to  the  same  snooearive  changes  *> 
the  sloping  strata,  and  thus  after  the  li^me  of  ages,  nothing  remain  brt 
the  central  primitive  granitic  mass  as  it  is  now  displayed,  forming,  to 
use  an  anatomical  illustration,  the  skeleton  of  a  body  "p^iich  oooe  a- 
isted.  Both  the  ranges  then,  (the  peaked,  or  primitive  hiDs,  and  tk 
tabular,)  have  been  produced  by  similar  causes,  and  at  one  time  ha>c 
been  composed  of  similar  materials,  thie  only  difference  arising  tfB 
the  size,  of  the  primitive  or  granitic  base.  The  sandstone  so  <Aa 
mentioned,  and  the  ferruginous  gravel  lying  over  it,  are  of  nxj^ 
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que&t  oocnnenoe  in  what  are  tenned  the  Vindhya  chain  of  mountaina* 
fitom  the  centre  of  Behar  to  Malwa.  llie  hill  of  Chunar  oonaists  en- 
tirely of  the  former,  and  in  the  range  to  the  south  of  that  atation.  the 
gnrd  IS  met  with,  as  I  have  been  informed,  in  great  abnndanoe. 

The  ssme  association  ia  observed  in  fiundelcnnd,  and  all  the  way  to 
the  Nerbudda ;  so  that  it  may  be  inferred  from  this  connection  subsist- 
ing between  them,  as  well  as  their  coincidence  in  chemical  properties, 
tfast  the  one  is  formed  from  the  other.  In  what  manner  the  chalybeate 
inprq^nation  has  taken  place  is  not  very  evident,  nor  the  source  from 
wheaoe  the  metal  has  been  derived;  but  there  can  be  little  doubt  the  gra« 
vdiiaseoondary  formation  of  the  sandstone  rock,  and  one  too  inall  pro- 
bifaility  gmug  on  in  many  situations  at  the  present  day.  It  is  interest- 
0^  as  being  the  wu^rix,  of  the  diamond,  both  in  the  old  and  new  world, 
and  much  specuktion  is  necessarily  connected  with  it  on  that  account. 
It  would,  however,  be  foreign  to  the  object  of  this  communication  to 
npire  into  any  opinions  not  obviously  suggested  by  the  facts  detailed, 
aad  nothing  occurred  to  me  at  the  time  I  examined  the  gravel  forma- 
tioD  at  Ponnah  and  elsewhere,  that  promised  to  elucidate  the  origin  of 
tUs  highly  prised  jewel. 

In  proceeding  southwaid  from  Punnah,  we  very  soon  approach  ano- 
^  series  of  small  hills,  or  diflFs,  that  rise  out  of  the  table-hmd  to  the 
hdg^t  of  one  hundred  feet  or  upwards.  These  elevations  are  also  flat  at 
tiK  top,  and  composed  entirely  of  sandstone,  in  every  respect  similar  to 
the  strata  at  Adjeeghurh  and  on  the  Ghaut,  of  which  indeed  they  are 
hot  a  part.  For  eight  or  ten  miles  the  road  here  ascends  occasionally, 
ttd  we  seem  to  cross  over  a  low  ridge  connecting  the  hills  to  the 
1^  and  left.  The  soil  in  the  whole  of  this  course  is  formed  from  the 
Mri»  of  the  sandstone  rock.  It  is  of  a  Ught  red  colour  and  very  dry, 
iaqiarting  rather  a  pleamng  character  to  the  aspect  of  the  country,  as 
*ell  from  its  own  sensible  qualities  as  the  vegetable  productions  it  a£Fords. 

It  appears  admirably  fitted  for  the  culture  of  the  vine ;  and  should 
(Us  ever  be  attempted  on  a  great  scale  in  India,  perhaps  no  better  situ- 
>tion  could  be  selected  for  the  purpose,  than  at  the  bottom  of  these 
nnditone  hills  in  Bundlecund.  Near  the  village  of  Cuckurettee,*  a 
digfat  descent  occun;  and  we  again  enter  upon  an  extensive  plain, 
vhoae  soil  resembles,  in  some  degree,  that  of  the  country  below  the 
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Ghaut.  Here  for  the  first  time,  traces  of  Umettome  are  disceniible. 
These  increase  as  we  advance,  and  bring  us  at  length  to  tiie  great  cal- 
careons  formation,  at  the  military  cantonment  of  Lohargoi^.'^  Tlie  iint 
intimation  I  had  of  this  new  field  of  geological  research,  was  tiie  diseo- 
vering  several  species  of  shells  on  the  banks  of  a  nnllah  at  Cuckniettee, 
from  which  I  inferred  the  near  vidnity  of  cakaxeoos  Todc ;  as  it  fasi 
been  observed  by  naturalists,  that  the  Testacie  are  only  met  with  la 
soils  abounding  in  this  elementary  earth.  Between  Ooclauettee  and 
Lohargong,  pieces  of  rock  are  found  at  the  sux&ces,  $triatod  in  an  ai^ 
common  manner,  and  disposed  into  very  thin  layers.  It  appears  to  be  a 
mixed  formation  of  sanditome  and  Umeotome,  the  latter  predominating; 
but  whether  it  is  extensive  or  not,  I  am  unable  to  say,  aa  the  masset 
were  quite  solitary  and  detached,  nor  did  I  observe  any  urujecting 
from  below  the  surfieuM. 

At  the  cantonments  of  Lohargong  the  calcareous  rock  shews  itsdf 
decidedly,  and  impresses  a  striking  character  on  the  country  aroaiid.t 
It  is  quite  near  the  surfiace,  and  in  many  places  even  forma  it,  harin^ 
no  earthy  covering  whatever.  It  is  evidently  a  secondary  fonnatiaB, 
and  as  I  afterwards  ascertained,  one  of  considerable  extent.  In  a  jour* 
ney  which  I  made  from  Saugor,  I  could  perceive  indications  of  it  sixer 
seven  miles  to  the  westward,  and  in  the  other  direction  it  is  found  ia 
combination  with  day  schists,  as  fiw  liie  bottom  of  the  Kopah  faiDi4 
distant  twelve  miles  from  Lohargong.  This  rock  is  not  distantiy  stnti- 
fied,  (as  JfiEU*  as  it  was  possible  for  me  to  observe,)  but  lies  on  die  sane 
general  level  witii  the  plain,  having  its  denuded  surface  convex  or 
slightly  rounded  off.  It  possesses  great  compactness,  and  ezhibitB  oo 
signs  of  disintegration.  On  the  contrary,  exposure  appears  to  hardea 
it,  by  communicating  to  the  bare  sur&oe  a  sort  of  semi-crystaliae, 
or  attdagmUic  crust. 

From  this  arises  I  conceive  the  bleakness,  and  inho^itaUe  diaiacter 
that  pervades  the  district,  the  ground  being  little  cultivated,  and  bev • 
ing  only  a  reed-iike  grass.  By  reducing  the  lime  to  the  quick  state,  and 
mixing  it  with  the  neighbouring  soils,  some  improvement  might  piobr 
bly  be  effected ;  and  at  all  events,  as  far  as  a  horticultural  expetimeat 
may  afford  evidence,  it  seems  worthy  of  trial  by  the  residents  on  tfae 
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q»t    Tliis  calcareous  rock  b  of  a  formation  poeterior  to  the  sandstone, 
and  it  is  not  improbable,  rests  upon  the  latter. 

Casting  our  eye  over  the  plain  here,  and  surveying  the  hills  that  rise 
on  each  side,  in  a  manner  surrounding  and  enclosing  it,  we  natu- 
nlly  conceive  the  idea  of  an  immense  basin  that  had  at  one  time  been 
iOed  with  water,  and  formed  an  extensive  lake.  Some  river,  we  may 
nppose*  had  burst  through  the  hills  to  the  south,  and  diffused  its 
viten  over  the  plain.  These,  as  they  gradually  accumulated,  would  at 
hig^  equal  the  level  of  the  range  on  the  northern  side,  and  force  a 
paange  to  the  country  below. 

We  should  thus  have  a  lake,  like  that  of  Oeneva,  with  a  river  enter- 
ing at  one  side»  and  passing  out  at  the  other.  In  process  of  time,  the 
lake  fining  up  by  the  deposit  of  alluvium  and  animal  recrement,  a  con- 
tracted channel  only  would  be  left  for  the  stream  to  flow  in ;  wlule  the 
enthy  contents  of  the  basin  would  gradually  acquire  the  form  and 
aolidity  which  they  now  possess.  What  the  mere  aspect  of  the 
eonntry  suggests,  may  be  said  to  receive  some  degree  of  confirmation 
from  the  circumstance  of  the  Kane  actually  following  the  course  here 
described.  It  issues  from  the  lulls  to  the  south  of  the  plain,  and 
descends  over  the  rocky  baxrier  on  the  opposite  side,  hollowing  out  a 
channel  in  the  stone  as  it  proceeds,  and  shaping  it  into  every  variety 
of  fimtastic  form.  These  falis  of  the  Kane,  as  they  are  called,  are 
■toate  a  few  miles  off  the  direct  route  firom  Lohargong  to  Saugor,  and 
distant  about  two  marches  from  the  former.  They  are  well  worthy  the 
notice  of  the  passing  stranger,  on  account  of  the  singular  forms  present- 
ed by  the  rock  which  receives  the  river,  and  conceals  its  course  for  many 
iniles ;  the  bed  of  the  stream  above  the  falls  also  abounds  with  beauti- 
frilly  variegated  pebbles  which  admit  of  a  high  polish,  and  are  much 
sought  after  for  ornamental  purposes. 

The  pure  calcareous  formation  at  Lohargong,  succeeded  by  a  sdssile 
rode,  is  apparently  consisting  of  argillaceous  sand,  mica  and  lime,  and 
may  be  termed  a  smuktoHe  slate.  It  divides  with  great  jfacility  into 
dun  kminsB,  and  has  a  regular  horizontal  stratification,  as  is  well 
^i^layed  at  the  ford  of  the  Kane  near  Kopah,  where  both  banks  oi  the 
river  are  composed  of  it.  The  only  effect  I  observed  this  rock  to  have 
on  the  soiL,  was,  to  render  it  less  pervious  to  moisture  ;  and  thereby  to 
cause  the  water  to  stagnate  on  the  surfece  in  the  form  of  marshes  and 
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shallow  pools,  which  were  more  general  here  than  in  the  preoediiig 
district. 

After  fording  the  Kane,  here  about  hundred  feet  wide,  we  nuk 
the  village  of  Kopah,  and  enter  directly  on  the  range  of  hiOs  Conn* 
ing  the  southern  enclosure  to  the  Lohargong  baain.  These  aie 
of  yarioua  heights,  but  though  less  striking  in  their  aspect  tiian  tbe 
range  of  the  opposite  side,  they  often  aflSord  the  most  beantifiil  and  ro- 
mantic prospects.  They  are  entirely  composed  of  sandstone  of  the 
same  general  characters  as  that  so  often  alluded  to.  I  picked  \x^  sooie 
specimens  with  dendritic  impressions  on  the  suxfsce,*  and  occaaioDiUf 
found  a  mass  of  a  different  shade  of  red  marked  with  white  dots,!  bat 
these  varieties  seemed  to  be  quite  accidental.  The  strata  were  hodzoa- 
tally  disposed,  with  the  exception  of  one  or  two  points,  where  they  ahev- 
ed  considerable  dip.  Many  ferruginous  pebbles  are  met  with,  iHiieh  ap* 
pear  to  contain  a  larger  proportion  of  iron  than  the  gravel  at  PudbiIl 
They  are  of  the  same  fssential  characters,  however,  and  only  differ  ia 
that  particular  in  being  rather  larger.  On  the  hill  immediatdy  above 
BeUary.  they  are  found  united  together  in  great  masses,  exoeediaglj 
compact,  and  apparently  quite  indestructible  by  the  operation  of  the  ek- 
ments.  From  Kopah  to  Bisseinee  is  a  distance  of  eighteen  miles ;  bam 
Bisseinee  to  Jjrenuggur  ten  or  twelve ;  and  finom  this  last  piaoe  to 
BeUary  as  much  more.  The  whole  of  this  tract  is  hilly,  and  prefleati 
nearly  the  same  general  fieatnres  throughout.  We  cross  many  deir 
running  streams  with  rocky  beds,  ascend  and  descend  moderate  defs- 
tions,  and  between  these,  occasionally  pass  over  a  grassy  plain.  Arooad 
Jyenuggur  the  country  is  cultivated,  and  a  patdi  of  com  may  aov 
and  then  be  met  with  in  the  early  part  of  the  route  from  Kopsk, 
but  with  these  exceptions,  it  is  a  continued  jungle  all  the  way  to  Bdkrf. 
On  descending  to  this  plain,  the  country  again  opens  to  the  view,  awl 
a  large  plain  with  trees  scattered  thinly  over  it  is  seen  extending  n 
all  directions.  Having  travelled  by  night  from  BeUary  to  the  next 
stage,  Koreah,  I  could  not  observe  the  appearance  of  the  intermediite 
country,  which  was  nearly  as  flat  as  the  low  country  in  Bundekoad. 
Between  Koreah  and  the  town  of  Sehona,  we  find  a  new  fonnatkm  al- 
together,   consisting  prindpaUy  of  quartz.     Some  of  the  roeb  aie 
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pare  quartz,  and  dispoaed  in  vertical  strata.  Others  have  a  peculiar 
itqped  airangements  in  the  mass,  and  in  colour,  lustre,  and  compact- 
aefls,  are  not  unlike  the  limestone  of  Lohaxgong.  On  arriving  at  Se- 
hona,  I  found  these  two  rocks  composing  a  small  hill  on  which  the 
fort  or  parree  is  built.  Tliey  appear  to  be  primitive  blue  sUte  and  quartz 
lying  in  oppomtion,*  and  in  almost  vertical  and  very  thin  strata,  each 
]qrer  not  exceeding  four  inches  in  breadth.  In  several  of  the  schistose 
itzata,  the  stone  has  metallic  lustre,  and  may  with  ease  be  r^uced  to 
powder.  The  quartz  shews  nothing  peculiar;  it  lies  dose  on  the 
fkto  in  continuous  strata,  and  veins  or  thin  lamin»  may  be  observed 
inftmningling  with  schistus.  It  bears,  however,  but  a  small  proportion 
to  tills  rock.  In  some  specimens,  the  slate  is  striped  with  variously 
eobnred  materials  differing  in  hardness.  Tlie  town  or  village  of  Sehor- 
la,  where  these  rocks  are  met  with,  is  prettily  situated  on  two  or  three 
man  gradually  rising  eminences,  having  a  good  deal  of  open  grass 
gbde,  terminated  by  mango  groves,  in  such  a  manner  as  to  give  to  the 
vibole  the  air  of  an  English  scene.  The  soil  of  the  district  around  is 
d  the  same  black  colour  as  that  of  Bundelcund,  but  more  clayey. 
It  18  extremely  fertile,  and  the  appearance  of  the  suxfoce  at  the  time  I 
ptaaed,  indicated  that  great  care  was  bestowed  on  it  by  the  ryots.  For 
■iks  to  the  south  and  west,  not  a  spot  could  be  perceived  which  was 
lot  cultivated,  and  laid  out  in  square  pieces,  with  an  intervening  low 
aad  dyke,  similar  to  the  paddy  fields  of  Bengal.  Rice  too  appeared  to 
be  a  common  crop  here. 

A  few  miles  from  Sehorra,  we  cross  tbe  Him,  a  stream  of  conai- 
faabk  width  whidi  foils  into  the  Nerbudda,  a  little  to  the  westward. 
Hie  bed  is  not  rocky  like  the  Kane  at  Kopah,  but  formed  en- 
tirely of  sand  without  any  gravel  or  pebbles.  At  a  sweet  little 
inOage  named  Gosulpore,  which  rises  out  of  the  surrounding  miry 
loO,  like  an  oa$i$  from  the  desert,  we  again  meet  with  large  masses 
of  the  forrughious  concrete.t  It  is  here  more  decomposed  than  on 
tlie  hill  above  BeEary,  and  the  ground  on  which  the  village  stands, 
hu  evidently  been  formed  from  its  debris,  Tlie  natives,  I  was 
told,  reduce  the  rock  to  the  metallic  state,  and  in  the  neighbouring 
town  (rf  Punnahghur  work  it  very  extensively ;  but  not  being  aware  of 

•  Sp.  m  t  Sp.  23,  23. 
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this  at  the  time  of  pasang  through  the  place,  I  oould  not  make  any 
enquiry  as  to  the  mode  of  accomplishing  the  reduction.  1  dunhl 
reckon  it  of  very  difficult  fusibility,  with  sll  the  assistaDoe  mdikh  sit 
can  bestow.  In  the  dark  day  soil  around  Pnnnahg^ur  is  interqieneda 
good  deal  of  the  well-known  calcareous  concretion,  termed  konhar 
by  the  natiyes.  It  does  not  seem  to  be  so  pure  as  that  found  aa  the  banks 
of  the  Ganges,  but  contains  a  greater  mixture  of  argiUaceoos  earth* 
All  these  combinations  of  lime  with  the  other  elementary  eardis,  are  ef 
a  secondary  formation,  and  are  continually  going  on  in  such  soils 
as  abound  in  the  former.  It  ib  not  easy  to  say,  how  tiie  piooesi  ef 
umon  takes  place,  but  it  would  appear  to  be  dependent  on  die  alter- 
nate action  of  the  sun*s  rays  and  moisture,  and  to  reaemble  ray  dbsdf 
chemical,  or  electric  attraction,  as  influenced  by  similar  means.  We 
meet  with  nothing  like  tlus  calcareous  concretion  in  the  soik  of  Oient 
Britain,  as  far  as  I  am  aware  of,  and  whatever  the  cause  may  be  wtiA 
produces  it,  we  may  reasonably  conclude,  that  its  operation  is  limited  ta> 
the  hotter  regions  of  the  ^be. 

Between  Punnahghur  and  Jubbulpore,  we  cross  a  small  rivar  named 
the  Periot  or  Praca,  (as  laid  down  by  Anowsmith,)  the  bed  of  whidi 
abounds  in  every  variety  of  agate  and  siliceous  pebbles. 

Near  Jubbulpore  is  a  low  ridge  of  granite  rocks,*  in  general  quaKtiei 
resembling  that  of  Bunddcund,  but  approaching  more  to  the  gnaa 
formation,  and  at  present  undergoing  a  rapid  decay.  Tht  wkcie  dialaet 
here  is  rocky,  and  presents  a  fine  field  to  the  geological  enquirer ;  but  ny 
short  stay  only  permitted  me  to  give  a  cursory  glance  around  die  cm* 
tonment.  Directly  to  the  south  of  these,  there  is  a  formation  of  aldivd 
sandstone  that  appears  to  have  been  extensively  quarried,  and 


peculiarity  of  being  arranged  in  vertical  strata,  contrary  to  die  unrf 
position  of  this  rock.  A  large  mass  of  a  whitish  day  rock,  iv«nf«inmg 
quartz  pebbles,  forms  the  base  of  the  hills  to  the  east  of  the  plain.  It 
has  been  washed  down  by  rains  to  powder,  and  formed  anew  iatot 
boulder  or  cake  at  the  surface.  It  probably  has  been  formed  originsif 
from  the  disentegrated  fdspar  of  the  neighbouring  primitive  mtkL 
The  ridge  lying  over  it,  to  the  north  and  east,  presents  the  primitri* 
outline,  and  I  conduded,  was  composed  of  similar  granitic  blocks  to  thoie 
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I  had  obseiTed  cm  approaching  the  town  from  Ramnug^ur.  At  Jubbul- 
pore, ve  may  be  said  to  enter  upon  the  extensive  vaUey  of  the  Nurbudda, 
the  river  being  distant  about  four  miles.  It  is  a  dear  mountain  stream 
mtik  a  rocky  bottom,  in  width  here  not  much  exceeding  the  Kane,  but 
greatly  deeper  at  the  time  1  crossed  it  in  the  month  of  October. 

The  rock  of  Tetwarra  Ghaut,  judging  from  detached  pieces,  seems  to  be 
A  species  of  ttvp,  and  lower  down  the  rirer,  I  was  infonned,  passes  over 
t  fonaation  of  primitive  limestone.  Some  blocks  of  this  marble  I  have 
nen.  It  is  of  a  pure  white  colour  and  dose  structure;  and  for  all  the 
pnxposesof  the  statuary  might  be  reckoned  not  inferior  to  the  odebrated 
hnanor  Canrara.  The  natives,  aware  of  its  excellence  as  a  material  for 
acdptore,  employ  it  in  making  images  of  their  gods,  and  various 
onamental  q>pendages  to  their  temples. 


ReportmadebfJ.MoBis,in  the  General  MeettMg  of  the  Asiatic  SodHy  of 
Peris,  3lst  May,  1841,  on  the  labours  of  the  Committee  daring  the  six 
W  months  of  1840.  and  the  sis  first  months  of  1841,  translated  from 
tie  J^VvacA.  By  Dr.  £.  Roam,  lAhrarian  to  the  Asiatic  Society  of 
Bengal. 

Note  by  thb  Editor. — The  publication  of  the  following  article,  in 
vfaich  allttsion  is  made  in  much  too  flattering  terms  to  myself,  might  be 
eoQiidered  presumptuous,  were  not  my  readers  apprised  of  the  feeling  with 
vhich  I  peruse  this  complimentary  notice.  It  is  a  just  acknowledgment  of 
the  talents,  the  industry,  and  research  of  my  contributors,  and  it  is  in  this 
character  only  that  I  lay  it  before  them.  This  Journal  is  solely  dependent 
fer  its  name  upon  those  who  contribute  to  it,  and  it  will  be  gratifying 
to  them  to  find,  that  their  support  has  not  been  unattended  by  the  ap- 
plsnie  of  men  of  the  highest  literary  character  in  Europe,  recorded  in  the 
proceedings  of  a  Society,  which  ranks  among  the  most  eminent  of  the  Wes- 
ton world.  iTi 

Though  the  paat  year  haa  not  been  mariced  in  the  annals  of  your 
Society  by  any  peculiar  event,  yet  it  must  be  considered  aa  a  fortunate 
<tte,  as  it  has  a£Forded  a  slow,  but  constant  increase  of  your  resources, 
ttkatbns  and  labours,  the  most  evident  sign  of  the  life,  and  most  certain 
presage  of  the  continuation  of  a  Society.  Your  Journal  has  been  reg^-> 
larly  continued,  and  haa  been  the  store*house  of  numerous  labours.  The 
contribution  of  memoirs,  received  by  your  Committee  of  the  Journal, 
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has  been  greater  than  nsiial,  so  ti»t  it  will  soon  become  neeeeaaiy  to 
increase  the  size  of  your  periodicals,  to  meet  the  actinty  of  tbe 
members  of  the  Society.  We  ought  annually  to  have  three  ▼olnmes  of 
the  Journal,  and  one  volume  of  the  Collection  of  Memoirs,  and  tluii^ 
the  resources  of  the  Society  do  not  admit  our  doing  so  aft  present,  wt 
may  hope  to  attain  tins  object  hereafter. 

The  Committee  would  have  desired  to  lay  before  you  the  first  pages 
of  the  Voyage  of  Scfanls,  but  could  not  command  time.  Yon  will 
m<Hreoyer  observe,  finom  tlie  account  whk^  is  to  be  given  to  yon  of  the 
state  of  your  finances,  that  the  printing  of  this  work,  too  long  liae 
already  postponed,  does  not  admit  of  any  further  delay.  The  greet 
expences  we  defrayed  for  the  printing  of  the  Chronicle  of  Kanhmir  sad 
the  Geography  of  Abulfeda,  are  covered  by  the  kind  assistBiioe  of  M. 
Villemain,  Minister  of  Public  Instruction,  and  the  resources  iA  the 
current  year  wiU  allow  us  to  send  to  the  press  the  Voyage  of 
Schulz. 

Hie  Society  has  sustained  severe  losses  during  the  past  year,  especiil- 
ly  among  tiie  foreign  members.  Mr.  Qilcfarist  died  on  the  Sth  Jaanery 
at  Paris.  Bom  in  Scotland  in  the  year  1759,  he  passed  a  put  of  hii 
early  life  in  India,  studied  afterwards  medidne,  embarked  as  sh^ 
surgeon  to  Bombay,  entered  there  the  service  of  the  East  India  Con- 
pany,  and  was  transferred  to  Calcutta.  He  devoted  to  the  study  of 
the  HindoBtani,  which  he  acquired  with  rare  perfection,  living*  for  eoeie 
years  in  a  Mahommedan  family.  His  systematic  mind  suggested  to 
him  the  idea  of  forming  that  dialect  into  a  language,  which  in  Dehfi 
and  Lucknow  had  gained  a  great  elegance  as  the  language  of  conver- 
sation and  poetry,  but  which  in  other  parts  of  India,  like  the  lingv 
Franca,  fluctuated  between  the  Pennan  and  the  provincial  dialecto  of 
the  Hindus.  He  fixed  the  Hindostani  Grammar,  published  a  very  good 
Dictionary,  and  translated  a  number  of  Rngliah  works  into  that  tongue,  to 
furnish  to  its  students  works  in  prose,  whidi  vrere  entirdy  wantii^  ia 
tlie  Hindostani  literature,  by  whidii  he  rendered  a  signal  service  to 
the  East  India  Company,  giving  a  eommon  language  to  their  amy, 
and  the  means  of  its  successful  study  to  tiieir  oflicers.  Lord  WeDesky 
made  him  Pkofessor  at  the  College  of  Fort  WiUiBm,  where  he  had  many 
pupils  to  attend  upon  his  instructions.  He  afterwards  retired  to  Eda- 
burgh,  where  he  established  a  bank,  and  some  time  later  to  London  to 
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Kmme  tiie  teaRhmg  of  the  Hindostani,  and  he  ksdy  repuxed  to  Fnnoe, 
where  he  was  occapied  to  hia  death  with  hia  finronrite  tiieory  of  aa 
uniferMi  language.  He  was  rather  diatiiiguiBhed  for  the  aethritjr  than 
for  the  exadneaa  of  hia  mind,  and  for  an  axdesC  character*  which  threw 
bm  daring  hia  whole  life  into  endlets  litexary  and  pdUtieal  diqmtea, 
tiioiigfa  he  had  a  large  fond  of  benetolenoe. 

Another  voy  diatingoiahed  inemhcr,  the  loaa  of  whom  the  Society 

hi  to  complain,  is,  MonaeigBeiir  J.  L.  Taberd,  Biahop  of  laanropolia, 

Aportolic  Vicar  of  Gocfain-China.    Bom  at  Saint  Btienne  in  the  year 

1795,  he  took  orders  in  1818»  and  went  two  yeara  afterwarda  aa  Miaaion* 

ay  to  Cochin-China,  where  he  arriTed  in  the  year  1821,  just  at  the 

wnunt  when  the  position  of  the  French  miswons  in  that  country 

beeoM  involved  in  difficulties.     The  Archbishop  of  Adran,  who  in 

Gochm-China  had  exercised  an  almost    royal    power,  expired,  when 

tbe  lesction  on  which  the  Anti«Fkeneh  and  Anti-Christian  party  a  long 

tune  since  contemplated,  forthwith  broke  out,  and  thence  continued  to 

nge  with  inrareaHing  fury  until  this  day.     Under  these  difficult  droum- 

itmoes,  M.  Tdberd  waa  elected  in  1823,  Superior  of  the  Mission,  and  in 

1827,  Biahdp  of  Isanropolis,  and  Apostolic  Vicar  of  Cochia-China.    The 

penecutbn  having  dispersed  the  Bishops  of  Coehin-China,  he  vras 

obliged  to  remove  to  Siam  to  be  consecrated.    The  king  Ming-Menh, 

however,  by  fixing  a  price  during  his  absence  on  his  head,  prevented 

Urn  fiom  re-entering  hia  diocese.    Then  taking  refuge  to  Pulo-Penang, 

lie  founded  tJie  Caliiolic  College  for  the  missions  of  Transgangetic  India, 

ttd  went  firom  thence  to  Calcutta  to  print  his  Cochin-China  Dictionary, 

tiie  fruit  of  the  accumulated  labours  of  a  large  number  of  missionaries, 

which  was  oompleted  by  himself.    The  generosity  of  the  Governor  Qe- 

send  of  India,  and  of  the  Protestant  Missionaries  at  Serampore  furnished 

him  the  means  of  accomplishing  hia  great  undertaking.     Some  time 

aftarwaids,  be  was  elected  Apostolic  Vicar  of  Bengal,  but  he  could  not 

diKharge  the  functions  of  his  new  appointment,  as  he  almost  suddenly 

&d  on  the  81st  July  1841,  and  as  he  had  not  previously  received  his 

definitive  nominatioo. 

The  year,  the  labours  of  which  occupy  us,  has  not  been  very  foyour- 
iUe  to  Oriental  studies,  especially  in  Asia,  where  war  has  paralysed 
•0  many  undertakings.  These  circumstanoes  indeed  will  latterly  turn  out 
to  die  benefit  of  Oriental  literature  in  Europe,  because  the  more  and 
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more  increasmg  political  impartanoe  of  Asia  moat  naturally  daim  tlie 
Berioua  attention  of  the  European  nationa ;  but  for  the  preaent,  the  fits* 
ary  progress  in  the  small  number  of  places  where  it  has  been  dereloped, 
has  been  retarded.  The  preases  of  Constantinople,  Tdieran,  Cairo  and 
Canton,  have  produced  nothing  worthy  of  remark,  and  those  of  India, 
though  not  altogether  unemployed,  hare  been  less  active  than  formedy. 

The  Asiatic  Societies  have  everywhere  continued  in  their  efoti  to 
make  known  the  discoveries  in  the  languagea  and  histories  of  the  East 
The  Asiatic  Journal  commenced  by  the  late  Mr.  J.  Prinsep,  is  now  edited 
by  Mr.  (Henry)  Torrens,  who  conducts  it  with  great  zeal  and  ability.  The 
Society  of  Madras  continued  its  Journal  with  much  regularity.    The  Ger- 
man Oriental  Journal  commences  a  new  series,  and  the  excellent  Joonai 
of  the  Geographic  Society  of  London,  becomes  more  and  more  a.  powedol 
ally  to  tiie  collections,  specially  designed  for  the  Eaat.      The  number  of 
these  collections  has  been  augmented  by  the  Orientalia,  publiahed  bf 
Messrs.  Juynbull,  Roorda  and  Weijers.  The  first  volume  of  theee  cdlee- 
tions  has  appeared  in  Amsterdam ;  its  destination  is  to  become  the  oigia 
of  the  excellent  school  of  Leyden,  whidi  displays  in  its  Asiatic  stodiei* 
the  same  spirit  of  learning  and  of  conscientious  reseaxdi,  whidi  has  for 
so  long  a  time  distinguished  the  classic  Philology  of  HdUand.    The  Oiies* 
talia  do  not  exclude  any  department  of  research  concerning  Asia,  bat 
they  are  more  especially  destined  for  the  Sendtic  languages  and  liloa* 
ture.    The  first  volume  contains  a  Posthumous  Memoir  on  the  ooflectife 
Nouns  of  the  Arabs  by  Hamaker,  and  a  Poem  not  previonaly  published, 
of  Montanebbi,  edited  and  translated  by  Juynbull,  and  a  continuatioa 
of  the  Catalogue  of  the  Oriental  Manuscripts  of  the  library  at  Leyden,  bf 
M.  Weijers.     I  should  perhaps  mention  alao  as  a  new  Asiatic  JoqiihL 
the  one  published  by  the  Society  of  Jesu  in  Lyon,  under  the  title  of  "  Let- 
tres  du  Madure,"  of  which  six  numbers  have  appeared.^      It  is  con- 
posed  of  Letters  of  the  Missionaries  of  tins  order  in  the  South  of  Indis. 
Though  its  chief  end  is  to  give  an  account  of  the  state  of  that  missiaB, 
yet  it  contains  a  mass  of  details  on  the  customs  of  the  Hindoos,  sad 
would  undoubtedly  find  its  place  in  the  libraries  of  the  learned,  if  tbe 
Society  were  to  allow  the  sale  of  it. 

Two  new  Asiatic  Societies  have  been  established  during  the  part 
year,  one  in  Paris,  "  La  Soci6t6  Orientale,"  whose  principal  object  ii 

1.  Lettres  da  nouvelles  MiMioni  du  Madure.  Lyon,  1840,  in  8?o.  Vob.  I.  and  II. 
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to  publish  the  monuments  of  art  of  the  Asiatic  nations,  the  other  in 
Loudon*  under  the  name  of  "  Societjr  for  the  Pablication  of  Oriental 
TbitB."  It  is  now  oonstitated  and  has  oommenoed  its  labours.  It  forms 
the  necessary  complement  to  the  Committee  of  Translations,  and  we 
■noeidy  hope,  that  it  may  be  fiiYOored  with  the  support  of  the  learned 
men  and  of  public  institutions  ;  which  is  so  necessary  for  the  execution 
of  iti  great  and  difficult  enterprise,  as  there  is  no  chance  of  its  becoming 
popular.  It  cannot  be  too  often  repeated,  that  the  publication  of  the 
Hioet  important  Oriental  manuscripts  is  the  greatest  and  most  urgent 
vant  of  our  studies.  Only  when  the  critical  labours  of  the  learned  have 
pasted  over  the  master-pieces  of  every  literatuze ;  when  the  press  has 
hriKtsted  the  material  use  of  books,  and  obviated  the  immense  loss  of 
time,  oooasioned  by  the  reading  of  manuscripts ;  when  it  has  diffused  to 
aU  Goraera  of  Europe  the  materials  which  must  now  be  searched  for 
ia  tome  ooUectioiis  of  manuscripts,  only  then  can  European  intelligence 
leaQy  penetrate  the  East,  and  by  disengaging  the  historic  truth  from 
the  thick  layer  of  fobles  and  contradictions  involving  it,  recoostrue  the 
hiatory  of  mankind.  The  accomplishment  of  this  object  is  indeed  far 
diatant,  yet  the  way  to  attain  it  is  distinctly  pointed  out,  and  every  year 
we  advance  a  step  to  it. 

Tie  number  of  catalogues  of  oriental  manuscripts  in  the  European 
libnries  which  are  being  published  or  prepared,  may  be  considered  as  a 
my  good  idea  for  this  purpose.  The  Bodleian  library  at  Oxford  has 
t  aiiort  time  since  finished  the  publication  of  its  catalogue,  fifty  years 
ago  commenced  by  Uri,  and  finished  by  NicoU ;  it  has  been  published  by 
Puey.*  It  ia  a  great  and  beautiful  enterprise,  worthy  of  this  celebrated 
Kbnry.  Mr.  Prinsep,  a  short  time  before  his  death,  edited  in  two 
vdnmes,  the  Catalogue  of  the  Manuscripts  of  the  Asiatic  Library  of 
Calcutta.  Mr.  Fleiacher,  to  whom  we  already  owe  the  Catalogue  of  the 
Oriental  Manuscripts  at  Dresden,  has  also  published  that  of  the  Library  at 
I^ipzig.*  Mr.  Brooset  has  edited  in  Petersburg  the  Catalogue  of  the 
Armenian  Library  of  Edchmiadzin.^  For  a  long  time  it  was  the  regret  of 

X  BibliothecM  Bodliaofs  Codicum  Manutcriptonim  Catalogin,  confecit  NicoU 
cdidit  Parey,  in  foL  Oxford,  1835. 

3.  CaUdogui  Librorum  Manufcriptorum  Bibliotheca  Seoatoris  Liptionsis,  ed. 
Neamann.  Codices  Orientalium  Linguarum  Detcripserunt;  Fleischer  et  Delitib, 
1838,  in  4to. 

4.  Catalogue  de  la  Bibliotheque  d'Edchmiadxin,  public  par  M.  Brooeet.  Saint 
Peterabourg,  1840, 121  pages. 
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those  who  took  an  interest  in  the  Aimeniaa  liteniAaie,  that  the  tves- 
•ores  contained  in  tiie  library  of  the  principal  place  of  the  Anneaiu 
hieraichy,  were  inaeeasible  to  Earopeans.  At  last  the  inflnwice  of  M. 
de  Flahn,  Imperial  Ckimmiaaioner  of  the  Gaucaaan  provinces,  has  ohtmi- 
ed  from  CatholioaB  the  catalogue  of  his  Hbraiy,  and  ^le  Academy  of 
St.  Petersburg  hastened  to  communicate  it  to  the  public.  We  then 
may  obserre,  that  the  disasters  which  during  so  many  centuries  op- 
pressed  the  Armenian  nation,  equally  retarded  the  progress  of  their 
hterature;  for  the  library  of  Edchmiadzin  contains  only  181  maa»- 
cripts,  among  which  there  are  a  hundred,  which  treat  about  history  or 
geogn^y,  while  the  odhera  are  works  on  theology  or  sd&olastic  pluk- 
sophy.  M.  Schott  has  printed  the  catalogue  of  the  Chinese  books  d 
the  library  in  Berlin,  which  is  a  continuation  of  the  catalogue  jveseated 
by  M.  Klaproth.'  M.  De  Hammer  edited  the  catalogue  of  his  spkudid 
collection  of  Arabian,  Pdneian  and  Turkish  manuscripts,  and  abo  thit 
of  the  manuscripts  of  the  Ambrosian  library.*  M.  FInegel  has  fih»> 
wise  inserted  in  the  annals  of  Vienna,  a  list  of  new  aoquisitions  of 
Arabic  manuscripts,  whidi  the  Royal  library  of  Paris  has  made  dnriag 
the  last  years.  The  catalogue  of  the  oriental  manuscripts  of  TVibingeaii 
published  by  M.  Ewald,'  and  M.  Dulaunier  has  inserted  in  your  Joemd 
the  list  of  the  Malayan  manuscripts  of  the  Asiatic  Society  of  Londoa. 
Lady  Chambers  has  given  to  the  press  the  catalogae  of  the  *»igii^'^*^ 
collection  of  Sanscrit  manuscripts,  which  her  husband  had  made  is 
India.*  This  catalogue  is  one  of  the  last  works  of  Rosen,  whom  dei& 
has  so  untimely  taken  from  the  prosecution  of  his  oriental  stadieib 
The  Academy  of  Lisbon  has  been  sometime  occupied  witii  the  prepantiaa 
of  a  complete  catalogue  of  aU  the  oriental  manuscripts  in  tiie  Lifanrin 
of  Portugal,  which  is  of  an  incalculable  value  to  literature,  as  the  kBg 
dominion  of  the  Portuguese  in  various  parts  of  the  East  must  hive 
enabled  them  to  collect  a  great  many  manuscripts.  The  Academy  d 
Portugal  will  honour  your  Society  with  the  charge  of  publish]];^  tk 


5.  Veneichnsis  der  Ghinetischen  und  Mandscha,  Tungusischen  Bucher  der  Bib- 
liotkek  in  Berlin,  von  Ed.  SchoO,  1840,  in  8vo. 

6.  In  the  Wiener  Jahrbuchem,  and  teparately  printed  in  a  email  nnmber  of  eofkt^ 

7.  Veneichniis  der  Orientaiiechen  Handschriften  der  Bibliotkek   zn   Tabiiigcib 
▼on  Evald,  1838,  in  4to. 

8.  Catalogue  of  the   Manuscripts  of  the  late  Sir  R.  Chamben,  with  a  Meoioir  by 
Lady  Chambers.  London,  1838,  in  fol. 
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ahkigat.    The  Bntish  Majeum,  a  long  time  nnoe  one  of  tke  rich- 
ot  dep6te  of  oriental  mamncripti,  is  about  to  publish  the  catalogue  of 
ib  Syrian  manuacripita,  prepared  by  the  late  Mr.  Roaen,  and  wt  dare 
kpe,  tint  thia  excellent  inatitntion  will  mske  known  the  rest  of  ita 
tmiQiea,  whadi  tke  want  of  a  lepoeitory,  aa  well  as  the  existenee  of 
voy  annoying  regulations,  render  of  a  difficult  access.      Lastly,  your 
Society  propoaes  to  poblish  among  the  papers  of  Sehulz,  the  catalogue  of 
Anbie  manuacripta  relative  to  history,  which  are  in  thirty-two  public 
Qniies  of  Constantinople.   It  is  extremely  desiraUe,  that  not  only  large 
fibaries,  but  alao  thoae  which  possess  only  a  small  number  of  manuscripts, 
V  veil  aa  kaxned  men,  following  the  example  of  Sir  W.  Ousdey  and 
M.  De  Hammer,  print  their  catalogue  for  the  purpose ;  that  erery  one 
uy  be  aUe  to  know  what  ia  to  be  found  in  Europe,  and  accordingly 
to  goide  himeelf  in  his  pubUcatioiis,  and  especially,  that  Europeans 
Ktded  in  the  East,  in  fall  knowledge  of  the  existing  wants,  may  procure 
■aauBcripts  to  complete  the  collections  of  the  Western  world,  and 
■ay  safe  important  worics  from  destruction.     A  vast  number  of  works, 
iHiidi  are  considered  as  lost,  are  undoubtedly  extant  in  some  obscure 
finries  of  the  East,  but  we  must  hasten  to  obtain  them,  as  every 
ftiog  conspires  to  accelerate  their  destruction.     Everywhere  m  the 
iMt,  excepting  in  China,  learning  is  disappearing  ;  manuscripts  are  no 
kager  copied,  and  the  libraries  are  dispersed  by  the  accidents  of  war» 
iad  by  the  po^^crty  of  families,     in  looking  over  Musulman  manuscripts, 
€vny  one  must  have  observed  the  seals  of  some  member  of  a  family 
Aoed,  which  has  become  too  poor  as  to  retain  the  books,  inherited 
from  its  aneestora,  and  is  too  proud  as  to  let  it  become  known,  that 
itvas  obliged  to  sdl  them.    The  introduction  of  the  press  also  contri- 
bates  to  the  destruction  of  manuscripts  by  decreasing  their  prices  and 
loaenag  tiie  respect  paid  to  them  at  former  periods.     It  is,  however, 
itifi  thae  to  save  many  of  these  treasures,  and  the  publication  of  the 
Mtakgaes  of  the  European  libraries,  by  directing  the  purchasers,  must 
gKstly  contribute  to  the  accompfishment  of  this  purpose. 

We  wiQ  now  state  the  progress  which  has  been  made  in  the 
fitaatare  of  the  diflerent  nations  of  the  East*  We  observe,  that  the 
Anbkm  literature  has  been  most  actively  cultivated.  The  Committee 
of  the  Oriental  Translationa  of  London  has  published  the  first  volume  of 
the  History  of  the  Arabs  in  Spain  by  Makkari,  translated  and  accom- 
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panied  with  notes  by  M.  P^MCoal  de  OayangOB,  an  erudite  Spmiaid.* 
Ahmed-al-Makkari-al-Telamsani  is  a  Mogrebin  author.  Bom  about 
the  end  of  the  16th  centiuy,  he  died  at  Damascus  in  the  year  1631. 
After  having  oomposeda  very  detailed  biography  of  t|ie  oefebrated  and 
learned  vizier  of  Granada,  Mohamnied-Ibn*al*I&batib,  he  added  to  it  in 
the  form  of  an  introduction,  a  General  History  of  the  Arabs  in  Spain,  from 
the  conquest  to  their  final  expulsion.  The  importance  of  this  woA  has 
not  escaped  those  authors  who  have  occupied  themselves  wid&  this  part 
of  t£e  history  of  the  Arabs,  and  Cardonne,  Gonde,  as  well  as  Shakeqwar, 
Reinaud,  Lembke,  and  Fauriel,  have  made  an  eztenaivte  use  of  it  in  tiicir 
works.  It  was  of  course  designed  for  the  study  of  Spanish  orie&tslistB; 
the  more  so,  as  Makkari  is  among  the  small  number  of  authon  who 
embrace  the  whole  duration  of  the  dominion  of  the  Arabs  in  Spain.  The 
first  volume  of  M.  de  Gayangos'  tranalation,  which  is  a  very  consider* 
able  work,  is  now  in  your  hands,  and  must  be  received  with  gratitade 
by  all  the  persons  who  devote  themselves  to  the  hisUny  of  ^e  Arahi. 
The  notes,  which  by  the  bye  are  of  very  unequal  merit,  are  very  numeioas 
with  regard  to  Spain,  and  contain  extracts  from  a  great  number  of 
Arabian  historians.  M.  de  Gayangos  does  not  exactly  give  a  transhtim 
of  the  original  work ;  he  transfers  some  chapters  to  introduce  a  moR 
logical  order  into  the  narrative ;  he  omits  the  life  of  the  Vizier,  of  whaA 
he,  however,  retains  extracts  for  illustrations;  he  excludes  the  fifth 
chapter,  containing  the  lives  of  the  Spanish  Musulmans  who  travelkd  to 
the  Bast,  and  also  the  7th,  which  gives  extracts  of  the  poetry  of  die 
Arabs  in  Spain.  It  Ib  difficult  to  judge  according  to  a  general  principie 
about  this  system  of  translating  Oriental  works ;  it  is  certain,  they  aftea 
contain  passages  of  little  interest  for  the  European  reader,  and  rdate 
the  facts  not  in  a  very  natural  order ;  moreover,  there  is  a  rage  among 
the  Arabian  writers,  especially  at  the  decline  of  their  literature  to  quote 
verses,  which  a  often  very  annoying  for  the  translator,  and  of  litde 
benefit  for  the  reader,  and  we  may  easily  understand  a  doubt  of  tk 
propriety  of  translating  the  whole,  yet  mature  reflection  will  conviDoe 
us,  I  think,  that  the  system  of  complete  translations  involves  into  km 
difficulties,  than  that  of  incomplete  ones.  By  this  last  method  indeed, 
a  work  is  produced  much  more  agreeably  to  the  general  reader ;  those, 

9.  History  of  the  MohammedaQ  Oynaitiei  in  Spain,  from  the  text  of  Al- Makkari, 
tranilated  by  Paic.  de  Gayangos*    London,  1 8 10,  in  4to.  vol.  i. 
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however,  who  would  me  it  for  particular  reaeaithea,  cannot  consult  it 
bat  with  mistroflt*  not  knowing,  whether  the  tranalator  have  not  omit- 
ted (he  very  fucU  which  they  axe  moatly  anxious  to  obtain.  Are  there 
no  readers  who  may  regret  thai  M.  de  Gayangos  has  rejected  the  first 
chapter  ?  For  the  Spanish  Musulmans  who  travelled  in  the  East,  un- 
doabtedly  were  the  most  eminent  men  among  their  nation,  so  that  their 
lives  must  naturally  excite  our  curiosity. 

The  first  book  of  the  Kitab  el  Aghani,  has  been  edited  by  Mr.  Rose- 
gaiten,^  and  the  second  is  nearly  completed.  He  has  accompanied  it 
with  the  first  part  of  a  very  curious  dissertation  upon  the  music  of  the 
Axibs,  in  which  he  endeaTours  to  prove,  that  they  borrowed  their  music 
from  the  Greeks.  Whether  his  assertion  be  founded  or  not,  will  be  as- 
ootsined  by  the  end  of  the  dissertation,  which  is  to  appear  with  the 
next  book  of  the  text,  when  the  reasons  adduced  for  its  yalidity,  will 
enable  the  reader  to  form  his  own  judgment.  Great  care  is  be- 
stowed on  the  text  of  the  Aghani,  and  there  is  perhaps  no  other  Arabian 
voik  which  so  much  demands  it  as  this  collection  of  the  lives  of  the 
poets,  as  it  is  one  of  the  most  curious  documents  of  the  political  and 
literary  history  of  the  Arabs ;  for  it  is  generally  known,  how  much 
poetry  had  penetrated  their  whole  life,  and  how  almost  all  the  informa- 
tkn  we  have  of  their  social  and  moral  condition  before  Islamism,  is 
derived  firom  their  poems  and  the  commentaries  on  them.  Mr.  Lane  has 
completed  his  translation  of  One  Thousand  and  One  Nights,^  illustrat- 
ing it  to  the  end  with  notes,  derived  from  so  intimate  an  acquaintance 
with  modem  Egypt,  as  perhaps  no  European  has  ever  possessed.  The 
importance  of  these  fascinating  tales  in  oriental  literature  is  incal- 
culable ;  for  they  are  even  at  our  days  the  only  work  of  Asia  which  has 
become  perfectiy  popular,  and  these  very  tales  have  surrounded  it  in  the 
eyes  of  the  public  with  that  poetic  glory,  which  inspires  so  many  with 
the  curiosity  of  studying  more  deeply  the  literary  treasures  of  Asia.  It 
is  especially  this  consideration,  that  every  thing  contributing  to  in- 
crease the  attractions  of  this  book,  becomes  important  for  oriental 
studies,  and  we  must  feel  indebted  to  Mr.  Lane  for  his  having  so  well 
attained  this  object. 

10.  Alii  ItfihaBeittis  liber  CantUentram  Magnus.  Ed.  Bosegarten.  Gripesvaldis, 
1840  in  4to. 

11.  The  ThooMBd  and  One  Nights,  a  new  tranelation  from  the  Arabic,  with  copious 
notes,  by  E.  W.  Lane.  London,  1839-41,  3  vols,  in  8vo. 
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Mr.  Veth  has  pablished  at  Leyden  the  first  half  of  the  text  of  Lob- 
bal  Lobab  by  Soyouti.^*  It  is  a  Dictionary  of  patronymic  names,  and 
of  others  under  which  the  Arabic  authors  are  much  more  frequentfy 
quoted  than  under  their  proper  names.  The  confusion  under  which  the 
Arabs  labour  themselyes  to  identify  men  known  under  different  names, 
has  induced  them  to  prepare  dictionaries  for  obyiating  this  difficulty. 
Samani  in  the  sixth  century  of  the  Hegira  has  published  one«  in  which  he 
does  not  only  explain  the  sense  and  origin  of  these  names,  but  also  men- 
tions with  regard  to  every  word  the  true  names  of  the  authors  who 
have  had  them.  This  work  was  abblreviated  in  the  succeeding  cenbiij 
by  Ibnal«Athir,  and  this  extract  again  shortened  by  Soyouti.  The  work 
of  Samani  is  at  present  unknown,  if  not  lost,  and  the  extract  of  Ibnal- 
Athir  is  only  known  by  the  specimen  given  by  Mr.  Wustenfdd,  accord- 
ing to  an  incomplete  manuscrq>t  of  Gotha.  Under  these  drcomstanoes, 
Mr.  Veth  has  resolved  on  publishing  the  text  of  Soyouti,  who  has  pre- 
served the  definitions  of  the  names,  omitting,  however,  the  eaumentiaii 
of  the  authors 'who  have  borne  them,  and  also  tiie  literary  details  bk 
predecessors  had  added.  The  work  of  Soyouti,  is  tiieiefore,  fiur  finam 
containing  all  we  would  wish,  but  the  excellent  edition  by  Mr.  Veth  is 
neyertheless  an  acceptable  present,  not  only  because  the  Lobbal-Lobab 
explains  the  often  bizarr  surnames  of  the  authors,  but  especiaUy  be- 
cause it  contains  a  great  number  of  names  of  places,  which  we  in  vain 
are  searching  in  the  Hiost  complete  geographical  treatises.  It  is  here 
perhaps  not  out  of  place  to  call  the  attention  of  Oriental  travellen  to 
the  importance  of  the  treatise  of  Samani,  entitled  "  Fll-Aiisab,*'  the 
discovery  of  which  would  much  contribute  to  the  progress  of  Arabic 
bibliography. 

This  brings  me  back  to  two  editions  of  Ibn  Khalli-kan,  ndiich  at  this 
moment  are  printing  at  Gottingen  and  Paris.  Mr.  Wustenfeld  has 
published  the  7th  book  of  his,  while  Mr.  Slane  has  finished  the  excel- 
lent text  he  is  editing.^^  A  pamphlet  has  been  lately  published  by  Mr. 
Gureton,  on  an  autograph  manuscript  of  Ibn  Khalli-kan,  discovered  hf 

12.  Thin  work  has  appeared  in  the  form  of  an  academical  thesis  under  the  title  ''Spe- 
cimen Litterio  Orientalibus  exhibens  nugorem  partem  libri.  As.  Soyouti  de  noninihoi 
relatiyis  inscripti proponit  Johan.  Veth.  Lugduni  Batavorum,  1480  in  4to. 

13.  Kitab  Wefayat  M-aiyan;  Vies  des  Hommet  illustretderitlamismeen  Azabe. 
par  Ibn-RhalU-kan,  publi^ee  par  M.  le  Baron  MacGurkin  de  Slane.  Paris,  Fenain 
Didot,  1838-4U,  in  4to.  cabiere  i«  iv. 
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him,  and  he  would  have  fain  entnisted  it  to  Mr.  Slane,  as  it  seemB 
to  contain  the  second  redaction  of  that  work. 

Mr.  Freitag  at  Bonn»  advertises  the  third  volume  of  his  Proverbs  of 
the  Aiabe ;  the  two  first  ones  contain  die  classic  work  of  Meidani, 
which  the  third  volume  will  complete,  with  additional  proverbs,  not 
mentioned  by  this  audior,  and  ^M^iich  Mr.  Freitag  has  for  the  greater 
part  taken  from  an  unedited  work  of  Scherefeddin,  and  from  the  pro- 
verbs of  the  Bedooins  by  Mr.  Burckhard.  The  work  will  be  dosed  by 
very  copious  taUes  of  contents,  to  enable  the  reader  to  find  the  pro- 
verbs which  the  Arabian  authors  ofben  indicate  by  a  smgle  word. 

Mr.  Sprenger,  under  auspices  of  the  Committee  of  IVanslations,  has 
edited  the  first  volume  of  his  English  translation  of  tlie  celebrated  work  of 
Maaoudi,  "  The  Meadows  of  Gold."^^  Masoudi  wrote  in  limes  most  fiu 
fomable  for  a  historian ;  the  Khalifat  in  the  beginning  of  the  4th  cen- 
toiy  of  the  Hegira  had  obtained  almost  its  largest  extension,  the  in- 
tdlect  of  the  Arabs  was  not  yet  put  down  by  the  grammar,  the 
ihetoric,  and  the  controversies  of  the  sects,  their  genius  was  still  stimu- 
lated by  the  remains  of  the  ancient  civilisation,  and  by  the  literature  of 
the  conquered  nations,  and  the  position  of  the  Khali&t  fiicilitated  the  most 
diatant  travels.  Masoudi  availed  himself  of  all  these  advantages ;  hb  read- 
ing was  immense,  his  travels  uninterrupted,  and  very  extensive.  Accord- 
ing to  the  custom  of  the  learned  men  of  his  time,  he  has  written  on  almost 
aQ  subjects  which  then  could  interest  Musulman  readers ;  but  for  us  his 
historical  works  alone  are  of  interest.  The  first  of  his  compositions  is 
Akhbar-al-Zeman,  an  enormous  work  of  at  least  twenty  volumes ;  the 
second  is  the  Kitab*al- Aouscth,  h&ng  the  complement  to  the  Akhbar ; 
and  the  third,  the  "  Meadows  of  Gk>ld,"  forming  at  the  same  time  the 
extract  and  the  supplement  of  the  two  others,  lliis  last  work  alone  is 
known  in  Europe.  Written  with  a  singular  want  of  order  and  method,' 
it  contains  the  most  curious  information  on  a  great  number  of  subjects. 
Not  being  a  mere  compiler,  as  are  most  of  Oriental  historians,  Masoudi 
made  a  great  many  personal  observations  and  researches  on  subjects 
negflected  by  his  predecessors.  Mr.  Sprenger  has  compared  for  his 
translation  the  manuscripts  of  Leyden,  Paris,  and  London,  and  always 
added  the  Arabian  orthography  of  the  names,  which  is  of  great  assistance 

14.  EI  Maradi't  Historical  Encyclopedia,  entitled  Meadowf  of  Gold  and  Mines  of 
GeoB,  translated  by  Aloys  Sprenger,  vol.  i.  London,  in  8vo. 
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in  the  use  of  a  work,  aboundixig  with  names  of  men  and  places  ;  and 
he  also  joins  to  it  a  certain  number  of  critical  and  explanatoiy  notes. 
Hus  work  will  require  much  more  extensive  commentaries,  if  the  vaiietj 
of  subjects  to  which  allusion  is  made  by  Masoudi,  shall  be  elucidated  ; 
but  the  first  thing  is  a  complete  translation,  and  it  is  highly  deainhle* 
that  Mr.  Sprenger  should  continue  his  useful  and  excdlent  undertaking. 

Since  the  conquest  of  Algiers  by  the  French,  the  history  of  Nartfaen 
Africa  has  become  a  subject  of  great  interest,  and  we  are  presented  is 
the  past  jrear  with  many  woiks  relating  to  it,  and  others  we  are  pio> 
mised,  so  that  this  portion  of  the  history  of  the  Arabs,  about  which  ve 
only  possess  the  very  imperfect  labours  of  Cardonne,  will  soon  be  nom- 
bered  with  those  best  known  to  us.  Mr.  de  Slane  has  published  in  the 
Asiatic  Journal,  the  history  of  the  first  Masulman  dynasties  in  Africa, 
and  has  advanced  it  to  the  Aglabites,  where  Mr.  Noel  Desvergers  takes 
it  i4>  in  a  work  entitled  *'  Histoire  de  I'Afrique  sous  la  dynastie  des 
Aglabites,  et  de  la  Sidle,  sous  la  domination  Musulmane.^'^  He  gifa 
the  text  and  translation  of  the  narrative  of  Ibn  Khaldoun,  accompany- 
ing it  with  notes,  principally  taken  frtxm  Nowairi  and  IbnaLAtliir. 
The  Aglabites,  after  having  governed  the  eastern  part  of  the  coast  of 
Barbary  during  the  whole  lliird  century,  were  dispossessed  of  it  by  the 
dynasty  of  the  Fatimites,  which  in  their  turn  for  nearly  three  ce&tmies 
possessed  the  greatest  part  of  Moghreb.  Mr.  Nidiolson^  baa  edited  at 
Tiibingen,  an  Knglish  translation  of  the  history  of  the  establishment  of 
this  dynasty,  taken  from  a  manuscript  of  the  library  at  Gotha,  enune- 
ously  attributed  to  Masoudi,  The  work  of  tiie  unknown  writer  seems 
to  have  served  as  basis  to  the  nanratives,  as  well  of  Nowairi  as  of  Bm- 
Khaldoun,  and  he  enters  into  more  details  than  these  two  autfaon  hsie 
done  on  this  great  event  of  the  history  of  the  Khaliikt,  an  event  which 
threatened  the  existei^ce  of  the  Arabian  empire,  and  to  which  Europe 
perhaps  owes  its  escaping  from  a  Musulman  conquest. 

The  French  government,  well  aware  of  the  importance  of  the  histoiy 
of  North-Africa,  has  for  some  years  made  eflSorts  to  procure  all  the 
means  for  elucidating  it*  With  much  propriety  it  has  attached  a  gnat 
value  to  that  portion  of  the  great  work  of  Ibn-Khaldoun,  which  imder 

15.  Paris,  Chez  Didot  1840,  in  8vo. 

16.  An  account  of  the  establishment  of  the  Fatimite  Dynasty  in  Africa,  by  J.  Nichol- 
son. Tubingen  and  Bristol,  184U,  in  8to. 
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the  title  of  the  "  History  of  the  Berbers,"  treats  all  that  during  the  mid- 
dle ages  refers  to  the  Mogfareb.  It  has  charged  Mr.  de  Slane  with  the 
publication  of  this  important  work,  whidi  will  be  printed  at  Algiers, 
ind  form  two  large  volomes,  containing  the  text  of  Ibn-Khaldoun, 
a  Frouh  translation,  and  a  historical  commentary.  The  editor  has 
socoeeded  in  collecting  a  sufficient  number  of  manuscripts,  and  the 
imweaiied  kindness  of  Mr.  Weijers,  has  placed  at  his  disposal  the  manu- 
BoiptB  of  the  library  of  Leyden.  The  printing  of  this  work  has  com* 
mesoed,  and  from  all  circumstances  we  may  hope,  that  this  excellent 
QDdertaking  will  be  brought  to  a  dose  as  speedily  as  possible. 

Mr.  Cureton,  conservator  of  the  manuscripts  of  the  British  Muse- 
um, has  commenced  printing  the  History  of  Religions  by  Scharistani, 
vritben  in  the  first  years  of  the  sixth  Hegira.  The  labours  of  Pococke 
and  Hyde  had  a  long  time  since  spread  the  fame  of  this  work,  which 
nooessiTely  treats  respecting  the  orthodox  and  heretic  sects  of  the  Mu- 
nlmans,  the  philosophic  schools,  the  Persian  and  Sabean  sects,  the 
iDpentition  of  the  antient  Arabs,  and  espedaUy  contains  on  these  last 
lobjects  a  mass  of  fects,  which  elsewhere  in  vain  are  to  be  looked  for. 
It  18  one  of  those  Arabic  works,  which  in  our  time,  when  the  history 
of  idigions  has  become  the  object  of  so  much  research,  will  excite  the 
moBt  vivid  interest  of  the  public,  and  we  cannot  help  congratulating  the 
Society  for  the  printing  of  Oriental  texts,  to  have  selected  this  as  their 
ibit  publication.  As  Mr.  Cureton  has  no  intention  of  giving  a  trans- 
htioo,  it  is  a  fortunate  circumstance,  that  Mr.  Schmoelder  at  Bonn  has 
beea  since  some  years  occupied  in  preparing  a  translation  and  edition  of 
the  aame  work,  and  it  is  possible,  that  the  undertaking  of  Mr.  Cureton. 
from  which  he  may  derive  so  many  facilities  for  his  translation,  may 
induce  him  to  relinquish  the  publication  of  the  text.  Mr.  Schmoelder  is 
aninendy  qualified  for  a  labour  of  this  kind  by  his  studies  of  the  philo- 
•ophy  of  the  Arabs,  the  first  result  of  which  he  has  given  in  his  "  Dom- 
nenta  Fhiloeqphis  Arabum,  Bonn,  1836,"  promising  at  the  same  time  a 
new  work  of  the  same  kind,  whidi  is  to  contain  some  memoirs  on  the 
philosophy  of  the  Arabs,  preceded  by  a  treatise  of  Ghazali.  This  labour 
has  met  with  the  approbation  of  the  Academy  of  Inscriptions,  which 
has  been  recommended  to  the  Minister  of  Public  Instruction,  to 
add  it  to  the  number  of  works  encouraged  by  the  French  govern- 
ment. 
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Mr.  Demburg  ia  preparing  an  edition  of  the  Tari&t  of  Djordjani,  to- 
gether  with  a  French  translation  and  a  commentaiy.  The  Taiifiit  k 
a  dictionary  of  the  technical  terms  of  Arabic  Grammar,  Philosophy,  and 
Theology,  and  yoa  all  know,  what  value  Mr.  de  Sacy  attached  to  this 
work.  Mr.  Demborg  takes  as  basLs  of  the  redaction  of  tiie  text,  the 
edition  of  Ckinstantinople  compared  with  the  manoscripts  of  Fans.  I 
should  besides  mention  a  work  of  Ibnal-Beither  on  the  medidDe  of 
the  Arabs,,  which  Mr.  Sortheimer  is  translating  into  German. 

The  Semitic  dialects  have  furnished  this  year  a  subject  of  new  and 
curious  studies.  Every  body  knows,  that  on  ascending  Mount  Sinai 
from  the  Ghilf  of  Suez,  one  may  follow  some  collateral  valleys,  inter- 
secting the  foot  of  the  mountain,  which  exhibit  on  tiie  walls  of  the 
rocks  they  traverse,  inscriptions  not  yet  decyphered.  One  of  these  val- 
leys abounds  so  mudi  with  them,  that  it  has  received  the  name  of 
"  Wadi  Mokatteb,"  the  valley  of  inscriptions.  A  great  number  of  theai 
have  been  published  in  di£Kerent  works,  and  Mr.  Beer  at  LeqMcig,  who 
has  already  diating^uished  himself  in  other  branches  of  oriental  pak»- 
gn^hy,  has  undertaken  the  task  of  decyphering  them.  He  has  printed 
the  first  part  of  hia  labours,  forming  the  third  part  of  hb  "Stodia 
Asiatica,"''  and  the  conclusions  at  which  he  has  arrived  are,  that  these 
inscriptions  date  from  the  fourth  century,  that  they  are  written  ia  one 
of  the  Semitic  alphabets  and  dialects,  and  that  they  are  the  woHl  of 
the  Nabaten^. 

With  regard  to  Ptouan  literature,  only  one  work  referring  to  it 
has  become  known  to  me;  viz.  Sadi's  GaHstan,  translated  into  the 
German,  by  Mr.  Wolff,  in  a  most  elegant  manner.^  Other  woika  aie 
conunenoed  or  advertized.  Your  associate,  Mr.  Troyer,  has  under  the 
press  an  English  translation  of  the  Dalnstan,  a  work  which  has  a  kog 
time  excited  the  curiosity  of  the  learned.  It  is  a  history  of  religi* 
ons,  written  in  Akbar's  time,  by  a  Ghiebre,  Mobed  Shah,  ^o  toned 
Musulman.  The  intention  of  the  author  appears  to  have  been  to  fiff' 
niah  to  Akbar,  a  pretended  historical  basis  of  the  religion  which  tins 
emperor  had  invented,  and  which  he  was  desirous  to  introduce.    For 

17.  Studia  Asiatica,  edid.  Beer  fasc.  iii.  Lipzig»  1840,  in  4to.  The  fint  tiro  naobcs 
of  this  work  have  not  appeared,  and  the  author  unfortunately  died  lince  the  pabli- 
cation  of  it. 

18.  Sadi'B  Rosengarten,  uberselst  durch  Dr.  Ph.  Wol£    Stuttgart,  ISll,  in  llmo^ 
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this  reason,  the  author  commences  with  a  vety  long  chapter  on  the  reli* 
gioa  of  the  Mahabadianw,  which  is  a  mere  web  of  incoherent  fiibies. 
He  tbea  thoroughly  enters  into  his  iiubject,  treating  on  the  religions  of 
the  Penians,  Indians,  Jews,  Christians  and  Musulmans,  on  the  Dlumi- 
niti,  the  Sofis,  and  some  other  sects.  This  work  cannot  be  used  with- 
out a  certain  mistrust ;  it  contains,  however,  on  those  obscure  sects  an 
infinite  mass  of  details,  which  will  serve  to  complete  the  history  of 
religions.  Sir  W.  Jones,  I  think,  first  mentioned  this  work.  Gladwin 
poUished  in  the  "  New  Asiatic  Miscellany,"  its  first  chapter,  together  with 
•&  English  translation.  Leyden  in  the  9tfa  volume  of  the  Asiatic  Resear- 
ches, translated  the  chapter  on  die  lUuminati,  and  the  text  of  the  whole 
work  was  published  at  Calcutta  in  1809.  The  Committee  of  Transla- 
tioos  charged  Mr.  Shea  with  the  translation  of  h ;  but  as  he  died  with- 
out having  made  a  considerable  progress  in  the  work,  Mr.  Troyer  has 
CDgaged  to  complete  and  to  pubhsh  it. 

The  English  Society  for  the  publication  of  Oriental  Texts,  advertises 
tliree  Persian  works,  of  which  it  prepares  editions ;  viz.  Khamschi  Ni- 
ami,  that  is,  the  collection  of  five  poems,  half  epic,  half  romantic,  by 
Nizami,  of  which  as  yet  only  one,  the  Secander  Nameh,  is  printed  ;  the 
Kcond  is  the  Yonssef  and  Zuleikha  by  Furdusi,  which  Mr.  Morley  has 
undertaken  to  publish.  It  \b  Furdusi's  last  work,  written  during  his 
%ht.  It  was  considered  as  lost,  but  was  found  again  a  few  years 
moe  hy  Mr.  Macan.  The  third,  a  part  of  t^  great  work  of  Ras- 
dud-eddin,  is  the  History  of  India.  You  know,  that  Raschid-eddin  de- 
posited copies  of  his  work  in  a  certain  number  of  libraiies,  and  Mr. 
Morley  was  fortunate  enough  to  discover  one  of  these  authentic  copies. 
He  intends  to  publish  that  part  of  it  which  treats  on  the  History  of 
India,  as  it  is  one  of  those  which  are  not  met  with  in  the  manuscripts 
of  Raschid-eddin  in  the  libraries  of  the  continent. 

We  have  here  the  best  oppportunity  of  mentioning  a  remarkable  work, 
vluch  is  indebted  for  the  new  and  important  fiicts  it  contains  to  the 
Feroan  historians,  consulted  by  the  author ;  we  allude  to  the  HisUny  of 
the  Golden  Horde  by  M.  Hanuner  de  Purgstall.^^  It  is  well  known,  that 
the  (jolden  Horde  has  reigned  in  Russia  for  more  than  two  centuries, 
exercising  the  greatest  influence  on  the  formation  and  fate  of  the  Rus- 

19.  Getchichte  der  Goldenen  Horde  in  Kiptechakdar  iitder  Mongolen  in  Rustland, 
von  Hammer  PurgsUll.    Pesth,  1840,  in  8vo. 
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eian  empire  ;  however,  a  detailed  and  special  hiatory  of  thia  impGrtint 
branch  of  the  Mongol  empire  was  required,  and  the  work  refened  to»  in 
which  M.  de  Hammer  diaplays  his  vast  learning,  has  fully  supplied  dds 
want.  He  does  not  only  follow  the  History  of  the  Qolden  Horde,  from 
its  origin  to  the  destruction  of  the  empire  founded  by  it,  but  he  aho 
adds  new  and  important  fietcts  on  the  general  history  of  the  Mongols, 
among  which  the  reader  will  certainly  distinguish  the  description  of  tJie 
oiganisation  of  the  Mongolian  court,  forming  the  fifth  book,  and  tk 
collection  of  patent  letters,  addressed  to  a  considerable  number  of  Mon- 
golian civil  and  military  officers.  The  author,  who  intends  to  prottcale 
this  subject,  will  soon  publish  a  History  of  the  Mongols  in  Peraa,  lor 
which  a  long  time  he  has  been  collecting  materials. 

Before  leaving  Musulman  literature,  I  cannot  omit  mentioning  tiis 
French-Torco  Dictionary  by  Prince  Handjeri  in  Peterabuig,  which  wSL 
form  three  large  volumes  in  4to.,  and  the  first  volume  of  which  hu 
kppeaied. 

All  persons,  most  advanced  in  the  Turkish  language,  are  nniDi* 
mous  conceining  the  great  merits  of  this  beautiful  work,  which  is  t 
complete  translation  of  the  Dictionaiy  of  the  French  Academy.  It  is  dnr 
especially  destined  for  Turks  who  are  studying  the  FVench,  while  tbe 
Franco*Turkish  Dictionary,  which  M.  Bianchi  is  pubUshingin  Paris,  aai 
of  which  the  printing  is  nearly  completed,  appears  especiaUy  to  be  des- 
tined for  European  students  in  Turkish. 

In  speaking  of  India,  we  have  received  the  fourth  volume  of  the  Mi- 
habharat,  containing  the  end  of  the  text  of  the  Mahabharat  itself  oA 
the  continuation  of  this  grand  epic,  known  under  the  title  oi  HarivansL 
We  venture  to  hope,  that  the  Asiatic  Society  has  not  relinquished  the 
purpose  of  completing  this  work  by  an  onomastic  index,  to  farilitBtif  the 
use  of  this  immense  magazine  of  Indian  traditions.* 

The  Vedas,  now  very  imperfectiy  known  by  the  Memoir  of  Colebrobte 
and  the  first  volume  of  the  Bigveda  by  Rosen,  are  at  this  time  eieij* 
where  the  object  of  the  labours  of  Indian  scholars.  The  Committeeof 
Translations  have  accepted  the  offer  of  Mr.  Stevenson  of  Bombay,  to 

*  Such  an  index  has  been  prepared.  The  Mahabharat  is  pnblitbed  I7 
the  Asiatic  Society  of  Bengal,  with  the  assistance  of  the  printing  AomI 

allowed  by  the  Government  of  India.  Qj 
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pahikh  a  translation  of  the  Sama  Veda,  whfeh  in  the  ceremonies  of  the 
Bnbiuuis,  teems  to  occupy  a  similar  place  as  die  Mass  in  those  of  the 
CitholicB*  Mr.  Wilson  prepares  for  the  same  Society  the  texts  of  the 
pnyoi  and  hymns  of  the  Yadynr-Veda.  These  hymns  oomposent 
the  Ral  body  of  the  Vedas ;  they  are,  to  say  so,  of  a  piimitiTe  formation^ 
isd  giye  the  first  seeds  by  which  the  Indian  race  since  that  time  has 
exarawd  saeh  a  great  influence  upon  the  progress  of  the  homan  mind. 
Moch  hter  were  added  to  the  Vedas  a  eeitain  nnmber  of  Upanishads, 
vhidi  are  in  hct  like  so  many  appendices,  some  of  them  being  com- 
naataries  of  the  hymns,  while  otiien  contain  a  systematic  ex|^anation 
of  the  doctrines  of  the  Vedas,  the  first  result  of  the  tendency  of  the 
knma  mind  to  reduce  rdigioos  tradition  to  a  system.  You  are  aware, 
Hhit  Mr.  Foley  some  years  ago  oommenced  a  lithograi^ied  edition  of  the 
Upndflhads,  wMdi  he  was  unable  to  oomjAete  on  account  of  his  depar- 
tare  to  London ;  but  he  is  determined  to  resume  his  labours,  and  now 
•dvertiws  an  edition  of  Vishadaranyaka,  one  of  the  Upanishads  of  the 
Tidfor^Veda.  The  print  of  this  work  is  also  commenced  at  the  esqpenee 
tf  tbe  Oriental  Text  Sodety. 

Hie  Indian  drama,  to  which  so  much  attention  has  been  attracted  by 
Atliboorsof  Jones  and  Chesy,  and  especially  of  Wilson,  has  occasioned 
me  publications.  Prema-ehunder,  Professor  of  tlie  Sanscrit  College 
it  CUcotta,  has  published  a  new  edition  of  the  Sakontala,  which  eon- 
tuns  no  other  additions  to  the  text  than  a  Sanscrit  translation  of  tlie 
pitsiges  written  in  Praerit,  and  appears  to  be  destined  for  the  natives 
<tf  BeagaL  To  judge  by  the  adoption  of  Bengalee  characters,  Mr.  Boeth- 
hs^  at  Bonn,  promises  a  new  edition  of  the  same  drama  according  to 
^  laaaiiscripts  of  London,  which  considerably  difier,  and  this  in  impor- 
tant paaaages  from  the  text  of  Cheey.  This  translation  is  to  be  accom- 
IMied  with  a  Latin  translation  and  notes.  Another  drama  ascribed. 
M  probal^  erroneously  as  so  many  other  poems,  to  Kalidasa,  the 
itthor  of  the  Sakontola,  has  been  pubMied  at  Bonn  by  M.  Tollberg ; 
*tt.  the  Mahurica  and  Agnimitra.*  Text  and  tariation  only  as  yet  ap- 
pnred,  but  M.  Kullberg  promises  likewise  a  Latin  translation  and  notes. 
A  fhiid  woric,  attributed  to  Kalidasa,  the  Meghaduta,  of  which  Mr. 
Vikaa  had  already  published  an  edition,  and  a  fery  elegant 


30.  lUUfiea  tt  Afnimitnw  Miidit  Fr.  O.  TuUUif,  Fascicnlw  prior  textam  Sin. 
Kritamteneni.  Bonn,  1810,  in  4lo. 
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tnuulation,  has  been  reprinted  at  Bonn  by  M.  Oildemeister.  ?rfao  \m 
added  to  the  same  volume  a  little  erotic  poem  of  the  title  "  Sringni- 
Tilaka."  Both  texts  are  accompanied  with  a  complete  dictionary.  Eaja 
Kalikrisna  at  Calcutta,  advertuses  an  edition  an  English  translation  of 
Maha  Nataka,  that  is  to  say,  the  great  poem.  It  is  a  half  dramatic  nar- 
ratiye  of  the  Ramayana,  which  is  at  present  known  in  Europe  by  tke 
short  analjrsiB  only  of  Mr.  Wilson.  This  work,  of  whidi  the  vft 
Honuman  is  believed  the  author,  enjoys  great  popularity  in  Indk. 
Mr.  HoBpfer  has  pubhshed  at  Leipzig  a  small  volume,  oontaimng  the 
first  series  of  translations  of  Indian  poems,  the  metre  of  which  he  im- 
tates  in  (German. 

The  Indian  Gnunmar  has  been  the  object  of  some  labours,  of  whidi 
the  most  important  is  the  second  volume  of  the  edition  of  Fuiim,  e£ted 
by  Mr.  Boethlingk,'^  and  the  tables,  arranged  by  the  editor,  much  &aE- 
tate  the  use  of  it.  Mr.  Hoepfier  has  published  a  dissertation  on  the 
infinitive  in  Sanscrit,!^  considered  under  the  view  of  the  compontne 
Grammar  and  of  the  Synthesis.  Mr.  Westergaard  has  edited  the  second 
part  of  his  Sanscrit  roots.**  The  progress  of  Indian  literatme  nifle 
the  print  of  Rosen's  Radices,  enabled  Mr.  Westergaard  to  extead  die 
plan,  and  to  fill  out  the  sketch  given  by  Rosen.  Mr.  Johnson  lasdyi  ki 
published  in  London  the  first  volume  of  die  Hitopadesa,  together  vi& 
a  grammatical  index  of  all  the  words.  This  book  is  desrtined  for  b^ 
ginners. 

The  religious  controversies,  alwap  disturbing  India,  whidi  from  tiie 
intercourse  of  the  natives  with  Europeans  had  recommenced  with  reoev- 
ed  ardour,  especially  at  Bombay,  have  caused  some  curious  paUiei- 
tions ;  I  shall  offer,  however,  a  remark  on  only  two  of  them.  Tlie  M 
is  an  antient  Sanscrit  treatise  under  the  title  of  "  Wajrah  Soutdu,**lif  t 
Buddhist  of  the  name  Aswa  Gbscha,  who  therein  attacks  the  BniouBi- 
cal  institution  of  caste.  Mr.  Wilkinson,  political  agent  at  BhopsL  «)» 
discovered  it,  intended  to  print  it  as  a  work^  attacking  caste,  bat  tfae 
Pundit  Soobaji  Bapoo,  whom  he  employed  for  this  purpose,  requested  kii 

21.  Panini,  8  BUcher  Grammatischer  Regain,  horauagegeben  7on  Or.  Boethliof iii  1 
volf.  in  8vo.    Bonn,  1810. 
'12.  Vom  Infiniiiv,  besonden  im  Sanicrit,  von  Dr.  A.  Uoepfar.   Bailin,  1810^  i>St^ 

23.  Radices  Lingun  Santcritae  definivit,  Nic.  L.  Westergaard.  Bonn,  }SiU,  iaSfs. 

24.  The  Wujra  Soocbi,  or  Refutation  of  the  arguments  upon  which  the  Brahnuicil 
institution  of  Caste  is  founded  by  the  learned  Boodhist  Arhwa  Gorhu.  ch. 
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penniaaioD  to  add  to  it  a  refatation  under  tlie  name  '*  Tanka,'*  alao 
written  in  Sanscrit,  and  thus  appeared  thia  small  tolnme  in  Bombay. 
Hie  aeoond  tfaedogical  poblication  is  the  Ta'limi  Zerdusht,  a  (Mobed) 
hnee  Dasabhai.  This  work,  composed  in  the  language  of  Ghixerat, 
and  printed  in  Bombay,  contains  a  defence  of  Zoroaster's  doctrines 
againat  the  American  Missionaries,  together  with  a  refutation  of  Chris- 
tiaiutj,  in  which  he  adopts  the  arguments  of  Voltaire  against  the  doc* 
triaca  of  the  Catholic  Church. 

When  the  progress  of  a  science  is  very  rapid,  a  scholar  would  not 
like  to  publish  a  general  work  to  represent  the  actual  state  of  this 
idenoe  at  his  own  time.  This  repugnance  is  very  natural,  as  we  know 
that  aoch  a  labour  will  be  soon  superseded,  although  works  of  this 
land  are  eminently  useful,  not  only  for  the  general  reader,  but  also  for 
^  karued  to  whom  they  represent  the  history  of  the  former  periods, 
md  indicate  the  wants  which  they  are  called  for  to  supply.  This  service 
laa  Mr.  Benfey  in  Beriin,  afforded  to  Indian  studies,  by  selecting  and 
combining  the  most  positive  information  which  we  possess  about  the 
antient  geography,  history,  and  literature  of  India.^  In  this  consd- 
CDtioiia  work,  we  observe  interesting  researches  on  the  study  of  the 
antient  navigation  of  the  Hindus,  on  the  importance  of  the  study  of 
Buddhism  for  tlie  History  of  India,  and  we  are  sure,  that  every  one, 
fionsolting  this  woric,  will  derive  great  benefit  from  it. 

Chinese  literature  has  not  given  occasion  to  a  great  number  of 
worb.  Mr.  Panthier  has  under  the  tide  of  "  The  Sacred  Books  of 
the  East,"  edited  a  large  volume,  containing  a  collection  of  works, 
on  liiich  the  rdigion  and  legislation  of  some  great  nations  of  the  East 
are  founded.^  In  this  volume  are  embodied  the  Chou-ldng,  (according 
to)  in  the  transLition  of  Oaubil,  revised  by  the  editor  according  to  the 
Bannacript  of  Gaubil  himself,  the  four  Moral  Books  of  Confucius'  school, 
tianalated  by  Pauthier,  the  Laws  of  Menu  according  to  the  translation 
of  Looafieur,  and  lastly,  the  Koran,  translated  by  your  associate,  Mr. 
KMJni^niiri  de  Biberstein.  This  work  is  destined  to  render  some  of  the 
moat  fundamental  worics  of  the  East  more  accessible  to  the  public,  while 

2&.  lAdien,  von  Th.  Benfey.  Leipiig,  IMl,  in  4to.  partly  taken  from  the  CycloptBdia 
of  Ench  tnd  Graber. 
'B.  Dei  Lines  8acr^  de  I'Orient,  tradaita  on  revus  et  pablite,  par  M.  Pauthier. 

Pvis,  I8IU,  in  8? o. 
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at  die  mn0  time  it  affatdfi  the  mdaam  of  the  intemt  tiie  pnbiiB  km 
in  rach  undertakiiigBs  for  the  tmudatioii  of  die  Korin  hj  llr.  Km- 
viinki  which  it  ooataiiis*  is  already  the  aeecnd  editioo  wilfain  a  yiar, 
and  the  piintiiig  of  a  third  one  ia  commenced^  Mr.  Fwithier  has  slio 
ooeiqiied  hinsaftlf  with  a  new  edition  of  the  Moral  Books  d  the  CkiniNi 
contained  in  the  Tolume  of  whieh  I  an  speaking,  and  noraoivsr  pahliik- 
ed  the  Statistical  Documents  on  the  eaupire  of  China,  tranalatedfron  dn 
Chinese,  (Paris,  1841,  in  8to.)  They  are  taken  from  die  aflkial  ststiitie, 
entitled  *'  Tai«tsing*hoeiticn,"  which  gi^e  a  detailed  aoooont  of  tbe 
state  of  population,  and  the  revenne  of  eeidi  ptofnnoe. 

Mr.  Bazin  adTcrtises  die  speedy  pnblioadon  of  a  worit,  which  viU 
highly  excite  the  eoiioaity  of  the  poUio;  yiz.  theoon^lete  tianahlioaof 
the  Pi-pa^ki,  a  drama  of  twenty-four  pictures,  written  by  Kao-tong*^ 
in  the  fourteenth  oentury  under  the  dynasty  of  die  Youena. 

Tsai-yong  is  a  histoiio  person,  who  at  the  commenoement  of  the  tiM 
eentury  of  our  eta,  waa  president  of  the  tribunal  of  the  hiatoriank  He 
is  one  of  those  swtmtg  often  presented  to  us  in  the  hiabny  of  Qm 
who  became  martyrs  to  their  patriotism;  for  not  being  allowed  bf  tbe 
emperor  to  finish  die  history  of  the  dynasty  of  the  Hans,  he  died  is  pn« 
son  of  mental  anxiety,  arising  from  the  frustration  of  his  purpose.  The 
Pi-pa*ka,  however,  not  treating  this  catastrophe,  intiodueee  1W-ym| 
in  his  youth.  The  Chinese  crities  cannot  find  adequate  language  to 
praise  the  eleganoe  and  the  Tailed  merits  of  dus  drama,  irtiioh  in  tiiar 
eyes  has  no  other  rival  than  the  6i«siang-ki,  and  they  nise  it  eies 
above  this,  as  in  the  Pi-pa-fci  they  find  with  equal  poetic  bsantiei  i 
more  pure  morality.  Whatever  value  may  be  attached  in  Sorope  t» 
the  Pi-pa>ki,  it  must  always  be  highly  estimated,  considered  as  a  pidst 
of  the  customs  of  the  Chinese  in  the  fourteendi  century. 

Round  the  four  great  literaturee,  the  Arabian,  Ftenan,  Indian  and 
Chinese,  must  be  placed  tbe  literature  of  other  Oriental  naticBs»  wlsflk 
have  not  become  themselves  centres  of  civilisaticm,  but  bonowed  their 
ideas  from  one  or  the  other  of  those  great  nations.  In  them  wemt 
therefore  not  expect  works,  stamped  with  originality,  which  have  awde 
an  epoch  in  the  history  of  mankind.  Nor  may  we  hope,  that  a  gittf 
number  of  learned  men  will  cultivate  them;  but  it  is  desirable  that  Hm^ 
may  not  be  altogether  neglected,  and  that  the  wants  of  govemment,  d 
commercial  transactions,  the  enthusiasm  of  the  Missionary,  or  the  real 
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cl  tfae  kancd,  will  gnuUially  put  tbem  into  faUer  lights  aad  give  liie 
hHtQikQ  ftoeeM  to  the  foots  which  may  be  derived  from  them,  nnee 
alnoit  each  of  those  Qetioiifl»  accordiog  to  the  internetiDDel  influenoe  it 
kis  eiQoyed»  le  poasened  of  more  or  leM  important  chronicles ;  most  of 
ten  have  also  a  popular  poetry,  and  their  work  in  theology  and  in  ge- 
neral litentuie  give  at  least  evidence,  how  frur  the  influence  of  those  na- 
tioM  extsoded,  from  which  they  have  borrowed  their  leading  ideas  and 
Imft  of  art.  The  giammars  and  dictionaries  of  their  languages  by 
faittshiBg  historic  fiftcts,  not  recorded  in  the  chronicles,  are  indispensa* 
Ue  for  ethnography ;  lastly,  each  of  them  has  an  importance  of  its  own, 
auiiiUs  a  oomer  in  the  general  picture  of  the  East. 

Some  of  those  languages  during  the  last  year  have  given  occasion 
ts  publications.  The  study  of  the  Greoigian  language,  which  the  Asia^ 
tic  Society  has  first  encouraged,  has  now  taken  root  in  Russia,  its 
goraioe  soil*  where  it  can  flourish  under  the  influence  of  the  wants  of 
govenuncnt,  Mr.  Brosset,  under  the  title  of  "  Matdriaux  pour  servir  a 
fHirtoire  de  G^orgie,"''  has  edited  a  new  redaction  of  the  translation  of 
the  Oeorgian  chromde,  the  first  edition  of  which  was  published  some 
ion  ago  at  the  expence  of  the  Society. 

Mr.  Tchoubinof,  employed  in  foreign  afiairs  in  St.  Petersburg, 
md  a  Geoigian  by  birth,  has  edited  a  Oeoigio-Russio-Fr^ich  Dic- 
tiooary,^  infinitely  richer  than  vocabularies  we  previously  possessed. 
Hie  basis  of  it  is  that  of  Soulkhan  Saba,  which  in  Georgia  was 
oofiidered  aa  the  best,  and  together  with  the  additions  of  Mr. 
TcJMmbinof,  contains  about  35,000  words, 

Mr.  Dom  in  Pbtersbuxig,  has  published  an  A%han  Gmmmar;^  mora 
«Bact  than  Klaproth's,  and  more  detailed  than  that  of  Swald.  The 
fiteratore  of  the  A%hana  being  scanty,  and  to  our  present  know* 
Uge  mostly  consisting  of  imitations  of  Persian  poetry,  the  scien- 
tific interest  in  the  A%han  language  is  essentially  ethnographic,  for 
tbe  problem  of  the  origin  of  this  people  is  not  yet  resolved,  and  the 
denents  of  its  solution  are  to  be  found  in  the  grammar  and  dictionary 
of  their  language. 

The  Malayan  dialects,  almost  entirely  neglected  on  the  continent  of 
Europe,  have  lately  attracted  some  attention,  and  Mr.  Dulaurier  has 

27.  Takoi  from  tha  Memoin  of  the  Academy  of  St  Petenburg,  1840,  in  4to. 

tt.  St  Petenbttig.  184  >.  in  4to. 

29.  Taken  from  the  Memoirs  of  St.  Petersburg,  1840,  in  4to. 
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opened  a  course  of  lectures  on  the  Malayan  language  in  tiie  adiod 
of  the  living  languages.    Not  to  mention  that  this  language  has  ib 
own  literature,  it  is  of  great  importance  for  ethnography,  as  the  rettien 
and  trading  race  of  the  Malays  is  spread  over  an  immense  range  of 
coasts  and  islands,  and  the  history  of  this  idiom  for  the  greatest  ptit  ii 
also  that  of  the  maritime  population  of  the  Eastern  and  Southern  seti. 
A  great  scholar,  the  late  Mr.  W.  De  Humholdt,  had  seized  on  tihe 
solution  of  the  problem  which  the  origin  of  these  people  offen,  and 
most  thoroughly  investigated  it  in  his  masterly  work  on  the  Kairi 
language  ;^  the  last  two  volumes  of  which  have  appeared  last  year  under 
the  auspices  of  the  Academy  of  Berlin  by  the  care  of  Mr.  Buachmann. 
He  founds  his  researches  on  the  Kawi,  the  antient  language  of  Jan, 
reconstructing  its  gprammar  by  analjrsing  the  text  of  Brata  Yuddha. 
Then  proceeding  to  a  similar  analysis  of  the  other  Malayan  dtslecti 
from  the  Philippines  to  Madagascar,  he  supplies  the  insofficiency  of  In 
resources  by  the  strictness  of  his  method,  and  by  the  astounding  pene- 
tration of  his  mind.    The  grammatical  investigation  is  enriched  in  aH 
parts  of  the  work  by  memoirs  concerning  the  influence  of  India  on  tbe 
Malays,  on  the  antiquities  of  Java,  on  the  influence  of  writing  on 
language,  etc.  memoirs  which  render  this  work  a  mine  of  new  and 
important  ideas,  and  where  the  penetration  and  the  mental  power  of  tbe 
author  are  equally  displayed. 

Mr.  Buschmann  advertises,  that  he  intends  to  pubUsh  the  text  md 
translation  of  Brata  Yuddha,  which  will  form  the  complement  to  Mr. 
De  H.'s  work.  It  is  an  epic  poem,  an  imitation  of  the  Mahabbarst;  of 
which  Raffles  had  already  given  a  part  in  Latin  characters.  Wiittea 
in  Kawi,  it  dates  as  the  Indian  Poem  to  a  period  when  the  inflnmce  of 
Indian  ideas  in  Java  had  not  yet  submitted  to  the  Musuhnans. 


After  having  presented  to  you  this  sketch,  unavoidably  inccHnplele, 
of  the  progress  that  Oriental  literature  has  made  since  our  last  meetio^. 
I  would  desire  to  add  a  few  words  concerning  a  subject  whidi  Iw 
occupied,  and  is  now  occupying  a  great  numy  learned  men,  and  wliidi 
deserves  the  whole  attention  of  a  Society,  destined  for  the  intereiti 
of  Oriental  literature.     I  allude  to  the  variety  of  systems,  at  present 

30.  Uber  die  Kawispracbe  auf  der  Insel  Java,  von  W.  Humboldt   Berlin,  163^  39i 
3.  vols  in  4tD. 
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adopted,  to  express  the  Oriental  by  Roman  characters.  At  the  first 
mtercouise  of  Europe  with  the  East  in  the  middle  ages,  oriental  words 
were  rendered  in  a  most  barbarous  manner;  and  thence  arose  the  origin 
of  a  certain  number  of  monstrous  names,  some  of  which  have  been 
letuned  in  all  languages  of  Europe,  as  Mahomet,  Mosk,  Tamerlan, 
Oengiskan.  Since  the  last  half  of  the  seventeenth  century,  the  Latin 
tnnslaticms  of  some  Arabian  works  by  Pococke,  Gk)lius,  and  others,  and 
t  little  afterwards  the  popular  works  of  Herbelot  and  Galland  introduced 
t  more  exact  orthography,  by  rendering  the  Arabian  words  as  ftdthfiiUy 
as  the  comparative  deficiency  of  this  alphabet  permitted.  A  long  time 
people  were  satisfied  with  this  method  of  writing,  but  at  last,  and  espe- 
daDy  rince  the  discovery  of  the  Sanscrit  had  enlarged  the  circle  of 
oriental  studies,  the  want  of  a  stricter  method  became  apparent.  A 
degree  of  exactness  was  aimed  at  to  render  again  in  the  original  charac- 
ten,  what  had  been  previously  expressed  by  the  Roman  alphabet; 
the  systems,  however,  previously  adopted,  were  unfit  for  this  purpose, 
and  whosoever  attempted  to  reconstnie  in  Arabian  characters  verses, 
^[Qoted  by  Herbelot,  must  have  been  convinced  of  this. 

Since  that  period,  systems  rapidly  succeeded  each  other.  Founded 
on  the  most  different  principles  which  were  calculated  to  avoid  difficul- 
ties of  several  kinds,  they  have  produced  the  most  opposite  results. 
Sir  W.  Jones  so  early  as  the  year  1788,  complained  of  almost  every 
anther  having  a  system  of  orthography  of  his  own.  What  would  he 
hiye  said  of  the  number  of  systems,  and  the  still  greater  number  of 
nthogmphies  without  any  system  in  the  present  day.  Historians,  geo- 
graphers, travellers  who  never  study  the  languages  of  nations,  take  at 
landom  the  different  orthographies  and  confound  them,  so  that  it  is 
impoflsible  to  trace  them  to  their  sources,  and  hence  ensues  a  mass  of 
canfuskm.  Of  this  I  shall  give  some  examples  by  taking  the  easiest 
fiuniliur  names  I  at  present  recoUect.  For  instance,  the  name  of  Ali  in 
^nvks  of  our  time  is  found  thus :  "  Ali,  Aly,  Ali,  Alee,  Ulee,  UDee,  Alii, 
A%y,  Ahli,  Alee."  I  find  nine  ways  of  expressiog  the  word  Koran : 
'*  Koran,  Ckooran,  Alcoran,  Alcorawn,  Qoran,  Goran,  Koran,  Ckoran  ;*' 
aix  to  write  the  name  of  Aboulfeda :  "  Abouliada,  Aboulfeda,  Abulfeda, 
Abowlfida,  Abowlfeda,  and  AboulfidAi,"  and  seven  for  the  name  of  the 
legislator  of  the  Arabs :  "  Mahomet,  Mehemet,  Muhammed,  Mohammed, 
Mnhammad,  Mohhammad,  and  Muhummud." 
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In  names  so  well  known  as  those  just  quoted,  there  can  hanflj  arise 
enoTB  firom  these  discrepancies  in  orthography ;  but  in  names  of  obeciua 
men  and  places,  the  confusion  arising  firom  it,  may  be  easily  imagined. 
I  shaU  give  an  example.  Mr.  J.  Prinsep  quotes  an  official  and  modem 
map  of  the  Duab,  where  the  road  from  Akbarpore  to  Cawnpor^,  a  rosd 
▼ery  much  frequented,  is  doubly  entered,  because  the  topognphie 
bureau  of  Calcutta  had  found  two  routes  with  names,  written  in  siidi 
different  ways,  tiiat  their  identity  not  being  recognised,  they  were 
believed  to  refer  to  parallel  routes.'^ 

It  would  perhapa  have  been  better  never  to  have  deviated  from  the 
old  system,  however  imperfect  it  vras,  as  the  tiling  of  real  impoftanee  ii 
uniformity.  But  now  it  is  too  late  to  retrace  our  steps ;  Hie  want  of 
exactness  having  once  been  perceived,  we  must  endeavour  to  supply  it, 
hojrfng  the  introduction  of  a  system,  iniittitely  superior  to  the  odien, 
will  re-establish  that  unity  from  irtiich  we  are  so  far  at  present. 

It  is,  meanwhile,  I  hope,  not  without  use  to  classify  the  difficnltki 
which  such  a  system  ollbiB,  and  the  attempts  which  have  been  made  to 
remove  them.   These  ^Bffieultiea,  it  appears  to  me,  are  the  following:-- 

1 .  Oriental  alphabets  have  a  much  greater  number  of  letten  tiirn 
ours. 

3.  Orientals  do  not  always  pronounoe  according  to  the  rules  of 
crthogrepby. 

S.  They  disagree  m  the  pronunciation  of  the  same  letter  in  emj 
oountry. 

4.  Buropeane  disagree  in  the  pronunciation  of  the  same  letters. 

1.  Oriental  alphabets  ha^e  a  much  greater  number  of  letten  tlin 
ours.  This  especially  has  application  to  die  Aiubian  and  Indim 
alphabets.  The  means  to  obriate  these  difficulties,  may  be  reduced  to 
Hiree  daases. 

tf.  The  attempt  has  been  made  to  enrich  the  Latin  alphabet  with  seme 
new  duiracters.  Thus  has  Meninsld  introduced  tiie  Anbian  ASd: 
Vbhiey  modified  the  form  of  some  Roman  characters ;  Mr.  Gflcfaiiit 
invented  a  short  u,  and  otlin'  leanied  men  at  a  still  later  period  used 
some  Persian  and  Greek  characters  in  their  systems  of  rendering. 

31.  Sm  the  Map  in  *'The  appUcation  of  the  Roman  Alphabet  to  all  the  Oritetol 
Languages."    Serampore,  1834,  in  8?o. 


1842.]  General  Meeting  of  the  Asiatic  Society  of  Paris,  435 

Nooe  of  these  systems,  however,  were  universally  adopted,  and 
the  European  public  is  not  willing  to  tolerate  the  introduction  of  new 
ehancters  into  its  alphabet. 

B.  It  has  been  proposed  to  represent  Arabic  and  Indian  sounds  by 
gnmps  of  European  characters,  as  dh,  th,  kh,  tX,  ss,  etc.  This  system 
has  produced  a  great  number  of  essays,  but  it  has  real  inconveniencies ; 
for  if  partially  applied  only,  as  the  greater  part  of  the  learned  do,  the 
object  which  was  in  view  with  regard  to  it,  is  not  attained;  and  if 
carried  to  the  extreme,  it  renders  strange  the  form  of  Oriental  words, 
affording  combinations  of  characters,  which  must  appear  barbarous  to  a 
European  reader,  as  "  Ckasr  or  Qasr,  Hhadrat,  Hadjdjadj,"  etc.  More- 
over, the  system  of  expressing  by  double  characters  the  simple  ones 
^Aiich  we  do  not  possess,  has  the  great  drawback  of  leaving  the  reader 
ia  the  dark  concerning  the  orthography  of  the  original,  because  he  can- 
not know,  whether  the  double  character  represent  two  .characters,  or  be 
only  the  conventional  representative  of  a  single  one. 

C.  Lastly,  others  have  tried  to  modify  the  Latin  alphabet  by  marks, 
not  very  apparent,  which  without  producing  new  characters,  exhibit 
Tarioua  forms,  by  which  the  letters  of  Oriental  alphabets  may  be  easily 
exposed.  This  system,  I  think,  was  first  proposed  by  Sir  W.  Jones, 
and  adopted  by  the  Asiatic  Society  of  Calcutta,  which,  however,  did  not 
always  adhere  to  it.  According  to  it,  the  vowels  are  multiplied  by 
ucents,  when  they  are  short  or  long,  and  the  consonants  by  points 
tbove  or  below.  This  system  has  had  many  imitators,  and  almost  all 
Indian  scholars  have  nuide  similar  ones  for  their  rendering.  GKlchrist 
baa  partly  preserved  it ;  the  Greographical  Society  of  London  has  adopt- 
ed it  with  a  few  modifications  ;  Mr.  Erchhoff  in  France  has  made  use  of 
it  ia  his  parallel  of  the  European  bmguages ;  and  lately,  has  Mr.  Brock- 
haufl  proposed  a  similar  one  in  Grermany ;  Mr.  Weijers  has  published 
soother,  resting  on  the  same  basis,  and  Mr.  Ami,  of  Turin,  has  formed 
^^uiracters,  on  which  he  marks  the  different  t,  d,  s,  etc.  of  the  Arabs 
hy  the  same  points,  by  which  they  are  distinguished  in  the  Arabic 
language.  This  method  has  the  inconvenience  easily  to  occasion  errors, 
snd  to  require  a  much  larger  printing  apparatus,  but  it  atones  for  these 
material  difficulties  by  evident  advantages.  The  European  is  not  in- 
conyemenced  in  his  reading,  for  if  he  do  not  know  the  signification 
^  the  points  added  to  the  characters,  he  may  easily  overlook  them,  and 

3  M 
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without  their  introducing  an  error,  the  reading  of  the  words  is  not  cmm- 
med  with  a  mass  of  supplementary  d'h  and  other  chaiacterB;  hsAj, 
it  approaches  much  nearer  to  that  which  only  attempts  to  render  the 
simple  sound,  without  pretending  to  imitate  all  its  shades,  so  that  it  is 
easy  to  identify  words,  written  by  a  scholar,  with  those  which  a  tn- 
veller,  according  to  the  mere  pronunciation,  has  written  down.  Hie 
great  mischief  at  present  is  the  variety  of  systems*  founded  on  this 
method ;  for  we  cannot  expect,  that  the  public  shall  become  accustomed 
to  this  modification  of  the  alphabet,  unless  the  signs  be  genenfiy 
adopted. 

2.  The  Orientals  do  not  always  pronow&ce  according  to  the  rules  of 
orthography,  and  this  difference  between  the  manner  of  writing  and 
of  pronouncing  especially  arises  from  euphonic  laws.  They,  lor  instance, 
write  al-Raschid,  while  pronouncing  ar-Raschid.  Mr.  Wdjers  pro- 
poses to  distinguish  a  character,  subject  to  such  a  change,  by  puttiDg 
it  in  italics ;  but  this  expedient  displeases  the  eye,  without  indicatinig 
to  the  reader  the  real  pronunciation.  This  proUem  is  evidently  indis* 
soluble,  and  we  have  the  choice  between  the  sound  and  the  orthqgiaphj. 
The  custom  of  the  European  nations  with  regard  to  this  has  established 
the  excellent  principle  of  submitting  ourselyes  to  orthography;  thus 
is  written  in  all  Buropean  languages  "Shakespeare,  Bordeaux"  etc. 
though  the  sound  to  be  derived  from  this  combination  of  letters,  be 
much  different  from  the  real  pronunciation.  To  follow  the  ortlio- 
graphy  is  the  only  means  not  to  eflSeuse  the  etymology  of  a  word,  and  to 
preserve  a  chance  of  unity  in  renderings;  yet  there  always  remains 
a  great  confusion  in  the  representation  of  short  vowels,  so  difierentif 
pronounced  in  difierent  words  of  the  same  language,  that  it  becomes 
difficult  to  express  them  in  all  instances  by^  the  same  vowel  of  oor 
alphabet. 

3.  One  and  the  same  letter  is  differentiy  pronounced  by  eveiy  Qiie&- 
tal  nation.  The  Turks,  for  example,  generally  substitute  for  the  short  A 
of  the  Arabs  and  Persians  a  short  £ ;  the  Musulmans  of  India  in 
many  instances  pronounce  an  E  long,  when  the  Persians  pnmouDoe 
a  long  I ;  in  Persia  a  long  A  is  substituted  for  a  long  Ou.*    The  Ait* 

*  My  readers  will  remember  to  give  the  sound  of  these  voweb  as  ia 
French.  iji 
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bin  ^  is  difierentlj  pronounced  in  diffsrent  countries.  The  era  of  Maho* 
met,  for  example,  is  pronounced  Hidjret  in  Syria,  Higret  in  Egypt, 
Higiet  ia  Arabia,  etc.  The  confusion,  ariusing  from  these  yariiations, 
ii  often  very  great ;  for  instance,  the  name  of  the  present  king  of  Lahore, 
ii  pronounced  Scldr  Singh  in  India ;  the  first  part  of  this  name  is, 
howerer,  of  Persian  origin,  and  is  pronounced  in  Persia  Schtr.  How 
then  to  render  ?  The  most  logical  method,  even  in  a  similar  case, 
irtmld  perhaps  be  to  adopt  the  pronunciation  of  the  country  where  the 
word  originated;  but  there  fortunately  are  not  many  so  complicated 
cues,  and  ordinarily,  the  renderings  of  a  word  may  be  without  inconye- 
BieDce  in  conformity  with  the  orthography  of  the  country  from  which  it 
n  borrowed. 

4.  The  last  difficulty  is,  that  the  European  nations  likewise  differ  in 
the  pronouncing  of  one  and  the  same  Roman  character,  and  at  the  first 
glance,  this  appears  an  insurmountable  obstacle  to  a  uniform  system. 
Sir  W.  Jones  was  well  aware  of  the  confusion  connected  with  this 
question,  especially  for  the  English,  whose  orthographical  system  is  so 
complicated,  irregular,  and  so  deviating  from  the  usages  of  all  the  rest 
of  Europe.  He  had  the  wisdom  to  propose  the  adoption  of  the  Italian 
pnnnmciation,  and  persuaded  the  Asiatic  Society  of  Calcutta  to  consent  to 
it,  wiiich  since  that  time  has  continued  to  follow  this  sptem,  the  only  one, 
by  which  the  English  Oriental  scholars  can  be  in  conformity  with  those  of 
the  continent.  Subsequently  Mr.  GKlchrist  unfortunately  did  all  in 
his  power  to  undo  the  work  of  Sir  W.  Jones,  by  substituting  the  com- 
plicated English  diphthongs  for  the  simple  vowels  of  the  Italians. 
Almost  all  his  pupils  hare  adopted  his  system,  and  the  Oriental  geo- 
graphy and  history  have  too  much  resented  this  unfortunate  alteration. 
^  00,  ee,  u,  have  taken  the  place  of  the  u,  i,  a,  in  most  of  the  modem 
books  of  the  Anglo-Indians,  and  the  authority  of  all  the  learned  Socie- 
ties of  England  and  India  has  in  vain  up  to  this  time  opposed  this 
Qoistuice,  though  it  appears  to  have  lost  ground,  and  we  must  hope  that 
the  principles  of  Sir  W.  Jones  will  again  take  the  lead.  There  remain 
some  other  difficulties ;  the  letters  g,  j,  e  and  ch,  (v,  w,  s,  z,)  have  in 
every  European  language  a  difiPerent  pronunciation,  so  that  a  congruous 
alphabet  could  not  be  adopted  with  uniformity  in  all  European  lan- 
S^uges.  These  difficulties,  however,  not  being  very  numerous,  would 
not  occasion  much  confusion,  if  every  nation,  as  much  as  its  idiotims 
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allow,  try  to  approach  to  the  others,  and  not  prefer  the  extremes  ol  its  pe- 
culiar pronunciation,  as  the  school  of  Mr.  GKlchiist  has  done. 

All  these  mutual  concessions  being  granted,  and  all  precautions  taken, 
I  do  not  think,  that  a  uniform  alphabet  will  be  obtained,  by  vbick 
Oriental  characters  should  be  introduced  into  the  text.  It  is  generally 
known,  what  importance  Volney  attached  to  this  idea,  and  the  Com- 
mittee of  Public  Instruction  in  Calcutta  for  some  years  thought  to  have 
so  clearly  solved  this  problem,  as  to  encourage  the  publicatien  of  a  great 
number  of  works  in  what  is  named,  the  Roman  alphabet  in  India,  and 
that  this  Committee  for  some  time  has  suggested  the  truly  monatnios 
plan  of  substituting,  even  for  the  natives  themselves,  this  alphabet  fisr 
their  original  ones.  This  experiment  has  not  succeeded,  and  could  not 
succeed ;  a  system  of  expressing  intelligibly  an  occauonal  passage  of 
a  language,  and  which  may  be  useful  for  quotations,  or  when  the  ori- 
ginal characters  are  wanting,  may  be  applied  to  some  langnagea,  as  for 
instance,  has  been  done  to  the  Sanscrit;  but  there  are  other  lan- 
guages which  do  not  admit  this  expedient,  as  for  instance,  the  Arabic 
language,  where  the  orthography  not  only  expresses  the  sounds,  bat  of- 
ten also  the  grammatical  and  etymological  peculiarities  which  do  not 
touch  the  ear,  and  would  be  lost  by  any  rendering;  thus  I  doabt, 
if  any  combination  of  Roman  characters  could  represent  the  orthogra- 
phy of  the  word  Koran.  But  there  is  fortunately  no  necesuty  for  sap- 
planting  oriental  characters ;  from  this  might  arise  some  economical  ad- 
vantage in  printing  Oriental  texts,  but  it  would  be  infinitely  less  than  the 
inconveniendes  of  every  kind  produced  by  it.  We  are  rather  in  want  of  a 
system  of  expression  sufficiently  exact  to  reproduce  the  names  of  men  and 
localitieJB  in  a  way  which  may  approach  to  the  ordinary  application  of  the 
Roman  alphabet,  so  that  it  is  not  repulsive  to  the  mass  of  readers  and 
authors,  and  only  requires  slight  modification  in  its  application  to  the 
languages  of  Europe.  The  adoption  of  a  system,  corresponding  to 
these  conditions,  would  be  a  benefit  to  literature,  and  no  public  bodj 
holds  a  better  position  than  a  Society  such  as  yours  to  encourage  and 
to  direct  discussion  on  all  the  points  connected  with  it,  and  to  arrive 
at  a  result  which  could  obtain  the  assent,  if  not  of  all,  which  cannot 
be  expected  in  such  a  matter,  but  at  least  of  the  majority  of  authon. 
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Tb«  Uon'ble  H.  T,  PRinsftP,  Esq.  President,  in  the  Chair. 
G.  Chbap,  Esq.  C  S.  was  proposed  a  Member  of  the  Society  by  the  President, 
feconded  by  the  Secretaiy. 

Booig  nethed/cr  M#  MetUng  omtketik  Mag,  1843. 

Jouraal  of  the  Royal  Asiatic  Society  of  Great  Britain  and  Ireland.    London,  1841, 

vol.  vi.  No.  13, 1  voL 
Proceedings  of  the  Committee  of  Commerce  and  Agriculture  of  the  Royal  Asiatic 

Society  of  Great  Britain  and  Ireland.    London,  1841,  (5  copies,)  pemph. 
The  CalcutU  Literary  Gleaner,  May,  1842,  vol.  1st,  No.  3rd,  pamph. 
The  CalcatU  Christian  Observer,  May,  1843,  new  series,  voL  3rd,  No.  29,  pamph. 
Report  on  the  Settlement  of  the  diitrict  of  Seharanpore,  compiled  by  E.  Thornton, 

1840^  1  vol. 
Actes  de  L' Academic  Royile  des  Sciences,  Belles  Lettres,  et  Arts  de  Bordeaux. 

ler.  6  4e.  Trimestras.    Bordeaux,  1839,  4  vols. 

Read  a  note  from  Dr.  R.  M.  Thompson,  presenting  a  lluman  Skeleton  for  the 
Museum  of  the  Asiatic  Society. 

Ordered, — ^lliat  the  thanks  of  the  Society  be  accorded  to  Dr.  Thompson,  and 
he  be  requested  at  the  same  time  to  state  from  whence  the  Skeleton  is. 

On  the  t2d  April  last,  enquiry  was  made  through  Mr.  Secretary  Bushby, 
sato  the  number  of  copies  of  Dr.  Cantor's  Report  on  Chusan,  (under  publica- 
tioQ  as  an  article  in  the  Asiatic  Researches,)  would  be  required  by  Government. 

Rend  letter  of  27th  idem  from  Mr.  Deputy  Secretary  Baylky,  intimating  that  the 
Government  would  require  50  copies  with  the  Drawings  in  illustration.  The 
Secretary  at  the  same  time  submitted  to  the  inspection  of  the  Meeting  the  drawings 
referred  to. 

Read  letter  of  4th  May  1842,  from  Reverend  J.  Thomas,  submitting  Bill  for 
priDting  the  Index  to  the  several  volumes  of  the  Mahabharut,  and  for  binding  the 
nine,  amounting  to  Co's.  Rs.  t,012  :  7 :  9.     Ordered  to  be  paid. 

Read  the  following  two  letters  of  the  iSth  February,  and  10th  March  184t,  from 

Captain  W.  Maclkoo. 

Moulmein,  13^  Feb.  1842. 
Ut  dear  Toerbns, 

The  accompanying  Image  is  one  of  two  just  sent  me  from  Rangoon,  (where  it  was 

dug  up,)  by  order  of  the  King's  uncle,  the  Mekhara  Prince. 

The  Prince  is  an  honorary  member  of  the  Society,  (vide  his  letter  on  his  election 

5th  February,  1836,  pajje  433^)  and  has  a  philosophic  turn.     He  assisted  greatly  in 

the  compilation  of  Mr.  Lane's  Dictionary  of  English  and  Burmese.    If  circumstances 
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permitted,  (for  though  he  it  the  King's  uncle,  and  a  member  of  this  present  Gorem- 

ment,)  he  would  willingly  add  to  our  information  about  his  own  country,  but  nnfiifti- 

nately,  he  is  obliged  to  be  very  cautious  in  his  intercourse  with  ui.    Indeed  the 

manner  in  which  the  Images  were  sent  shews  this.  Mr.  Sarkies,  to  whom  the  Prince  is- 

trusted  the  dispatch  to  me  of  the  Images,  first  proposed  forwarding  them  through  Mr. 

Browne,  but  after  the  departure  ftrom  Rangoon  of  the  King  and  Couit,  and  finding  i 

person,  an  Armenian  countryman  of  his  own,  to  whom  he  could  trus^  he  sent  thes 

to  me  with  a  note  from  himself,  and  a  memorandum  from  the  Prince. 

Mr.  S  ARK  IBS  writes, 

"  While  the  Prince  of  Mekhara  was  here,  he  gave  me  two  ancient  Idols,  which  ke 

"  ordered  me  to  send  to  you,  and  which  I  now  accordingly  beg  to  forwatd  by  Mr. 

*'  Catchatoor.    The  object  of  so  doing  is  to  inform  you,  that  this  kind  of  Idol  hat  bca 

**  also  found  in  various  parts  of  the  world  at  different  times.    He  hopes  they  will  serre 

<•  you  as  a  curiosity." 

The  Prince's  Memorandum  is  to  the  effect,  that  **  the  Images  are  the  same  as  those 

found  by  Captain  Hannay  at  Tagoung  Myo,  the  inscription  the  same  also  ii  oM 

Deva  Nagari  characters,  and  that  they  must  be  at  least  1800  years  old." 

I  have  just  received  them,  and  will  make  enquiries  as  to  the  localities  where  they  were 

found,  as  Mr.  Browne  mentions  a  number  of  the  same  description  were  taken  up.  Ru- 

goon  is  the  site  of  an  old  city,  and  we  may  be  able  to  trace  some  connexion  beceea 

its  foundation  and  that  of  the  old  city  of  Tagoung. 

You  will  find  an  account  of  the  Tagoung  Images  in  the  vol.  of  the  Joumol  ui  tkt 

Asiatic  Society,  for  1836,  page  157.    I  never  saw  the  images  therein  referred  to,  bot 

conclude  they  are  with  the  Society. 

Should  you  think  fit  to  notice  the  subject  in  the  Journal,  perhaps  the  less  prasu- 

uently  the  Prince  is  brought  forward  the  better.    We  are  certainly  much  indebted  to 

him  for  sending  them. 

Tours  ever  sincerely, 

W.  MacLioD. 

P.  S.  I  got  a  vol.  of  the  English  and  Burmese  Dictionary  for  him  from  Bayley,  hot 

if  you  have  any  at  the  disposal  of  the  Society  to  spare,  I  am  certain  he  would  csleca 

it  a  £svour  if  you  would  present  him  with  one.     The  copy  he  has,  in  that  case  I  fsacT 

he  would  place  at  the  disposal  of  the  King. 


Cf 

it 


MV  DBAA  TOBRBNS, 

Since  writing  to  you  with  the  Image,  I  found  a  Plate  of  the  one  brought  dovo  hf 
Captain  Hannay,  in  the  Journal ;  it  differs  from  the  one  1  sent  you.  The  principil 
image  in  Captain  H.'s  is  supported  by  two  figures,  i^hereas  the  Rangoon  one  ha 
two  Pagodas.  The  Mekhara  Prince  in  his  note  mentioned,  that  those  he  scut  bc 
resembled  some  Dr.  Bayfield  brought  down  from  Tagoung,  but  never  having  heai^ 
of  these,  I  erroneously  supposed  His  Highness  had  confounded  Dr.  Bayfield  intk 
Captain  Hannay ;  but  Dr.  Hichardson  has  put  me  to  right.  Both  Dr.  B.  and  Captos 
H.  visited  Tagoung,  and  both  appear  to  have  found  images  with  the  Deva  Nsgtn 
inscription,  though  Captain  Hannay's  discovery  only  has  been  recorded. 
I  have  not  been  able  to  hear  any  thing  further  on  the  subject 

Yours  very  sincerely, 

W.  Maclrod. 
Mouimein,  lOih  March,  1812. 
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The  Image  refened  to,  has  been  nceived,  and  placed  in  the  Muaevm* 

Read  letter  of  «Sfd  Mmh  18M,  te  Secretary  to  the  Militaiy  Board  from  Captain 
G.  B.  Tbimbnhbkrb,  forwarding  some  concluding  Remaiks  by  him  on  hia  report 
00  the  Tin  Gionnda  of  Mergii* 

Read  letter  from  Mr.  Secretary  Bush  a  r  of  9th  March  last,  forwarding  Corres- 
pondence containing  information  on  the  Nurma  Cotton  Ground  in  Gnzerat. 

Read  letter  from  Lieut.  Colonel  A.  Spiers,  Resident  at  Gwalior,  of  S5th  March 
last,  and  enclosures  on  the  subject  of  the  Norma  Cotton  Ground  in  Gwalior. 

Read  the  following  papers  by  Captain  R.  Shortrbbdb,  First  Assistant,  Grand  Tri- 
gOBometzical  Surrey ;  viz. 

On  the  calculation  of  Barometric  Heights  with  Tables. 

Remarks  on  some  of  the  disturbing  causes  in  Barometric  Obserrations. 

Reaiarks  on  an  Inscription  of  a  Magic  Square,  copied  from  an  old  temple  in  the 
bill  fort  of  Gwalior. 

The  Secretaiy  intimated  that  the  aabjecta  of  the  foregoing  papem  would  be 
Bociced  by  him  in  early  nnmbera  of  the  Journal. 

Read  letter  of  9th  April  18*3,  from  lieut.  Baird  Smith  of  Engineers,  forwarding 
a  "  Note  on  the  recent  Earthquakes  on  the  North-western  Frontier."  Lieut.  Smith 
vntes,   "  My  object  being  to  attract  attention  to  these  interesting  occurrences, 

and  to  secure  some  more  methodical  and  carefully  detailed  information  relative  to 

their  various  phenomena  than  we  have  hitherto  had."  llie  "  Note"  referred  to, 
Ike  Secretary  intimated  would  be  published  in  an  early  number  of  the  Journal. 

Read  following  Letter  of  16th  April  18*2,  from  Dr.  A.  Campbell,  of  Darjeeling. 

Darieeimff,  April  \%  184%. 

Mt  obab  Torbbns, 
I  had  not  time  to  make  a  memorandum  for  the  Society  of  the  last  hours  of  Pe  Koros, 
kat  in  my  report  to  Government,  forwarded  this  day,  you  will  find  almost  all  I  could 
kive  said.  You  can  readily  get  it  from  Bushby's  office,  and  make  any  use  of  it  you 
ftink  necessary.  It  concerns  you  to  look  after  the  bequeathment  of  Rs.  5,0U0.  I  hope 
Ike  Society  will  not  think  me  an  unworthy  member  for  not  having  furnished  you  with 
ft  report,  but  to  have  attempted  one  formally,  and  for  a  learned  Society,  would  have 
fed  to  the  notion  that  1  believed  myself  capable,  from  a  knowledge  of  the  pursuits  of  the 
^Messed,  to  do  justice  to  his  merits.  Whereas  in  my  official  report  to  Government, 
ikis  is  not  looked  for,  and  still  it  may  serve  to  communicate  some  interesting  particu- 
lais  to  the  world  and  his  friends.  I  hope  the  Society  will  erect  a  monument  over 
bim.  Here  we  would  subscribe  to  it  What  a  pity  it  is  that  he  did  not  die  near 
9odgaon! 

Yours,  &c. 

A.^Campbbll. 


u 


u 
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Tha  OflScial  Report  refemd  to  by  Di .  Campbkll,  has  been  forwaided  bj  Mr.  Se- 
cretary BuBBBY,  for  the  infonnatioa  of  the  SodeCy,  and  will  appear  in  an  cariy 
number  of  the  Jonmal. 

The  report  having  been  read,  it  was  proposed  by  the  President,  and  seconded  by 
Colonel  H.  Busniy — That  the  Society  record  its  deep  regret  at  the  death  of  thii 
most  able  and  eminent  philologist  and  enterprising  traveller,  the  loss  of  whoie 
services  in  the  exploration  of  countries  so  little  known  as  Thibet,  and  its  dicamjt- 
cent  regions,  and  in  the  elucidation  of  historical  and  philological  qoestioas,  coa- 
nected  with  the  races  which  inhabit  those  interesting  and  almost  unknown  tiactt, 
may  be  looked  upon  as  a  calamity  to  be  deplored  hy  the  learned  world  of  Eoiope, 
and  that  the  sum  of  Go's.  Rupees  One  Thousand  be  placed  at  the  dispoealof  Dr. 
A.  Campbsll,  for  the  erection  of  a  Monument,  adding  thereto  a  Tombstone,  witk 
suitable  inscription  to  the  memory  of  the  deceased. 

Read  a  letter  of  Itth  April  184£,  from  Mr.  G.  T.  Lusbinotow,  intiBBtiBg 
that  he  had  on  that  day  *'  forwarded  another  specimen  for  the  SodeCy's  Mo- 
**  seum,  which  I  hope  and  believe  will  prove  acceptable.  It  is  the  Skin  of  a  Fox 
"  brought  down  by  the  Jo  waller  Bhotias  this  year,  from  the  vicinity  of  the  gieit 
**  Himalayan  Chain.  The  fur  is,  in  my  opinion,  and  indeed  in  that  of  all  vk 
'*  have  seen  it,  very  beautiful,  and  as  it  seems  to  have  been  well  preserved,  I 
'*  hope  your  Curator  will  be  able  to  make  a  good  job  of  iL" 

"  I  do  not  know  whether  you  have  any  other  specimen  in  Uie  Museum,  but  tkkk 
"  it  not  likely  that  you  have  one,  unless  Hodgson  may  have  sent  one  from  Kaaaaa- 
"  dhoo.  The  under>hair  of  the  animal  is  something  like  that  of  the  Shawl  Goat  ia 
"  fineness  of  texture.  Its  habitat  may  be  said  to  be  the  lofty  mountains  of  Jeva- 
'*  lier  and  other  Bhote  Mahals,  in  the  vicinity  of  the  eternal  snows." 

*'  I  have  another  article  ready  for  you,  but  want  to  know  whether  it  is  worth 
"  sending.  If  you  already  have  it,  of  course  it  is  not  worth  the  carriage,  but  if  it  ii 
"  new  to  you,  I  think  it  will  be  prised. 

"  It  is  the  Steam  Blow-pipe  used  by  the  Sonars  of  Almora,  and  other  parts  of  ifta 
"  hills .  It  is  of  copper,  about  five  inches  in  height,  and  of  this  shape.  /^ 

"  The  globe  A  being  first  slightly  heated,  the  nossle  B  is  insened     2^      I) 


"  into  a  cupful  of  cold  water,  which  it  rapidly  sucks  up,  thus 
"filling  itself*  It  is  then  placed  in  a  braaier,  and  the  steam 
"  formed  by  the  boiling  water  contained  in  the  globe  is  expelled  at  the  aoak 
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"B  with  comiderable    force,  and    thus   produces    a  continued    and    powerful 
"blast. 

"  The  people  here  say  it  came  from  "  Cheen*'— and  believe  one  of  the  Nepalese 
"  Soobahs  first  introduced  it,  about  forty  or  fifty  years  ago.  The  curious  part  of  it,  1 
*'  hacy,  is  the  distinct  application  of  Steam  to  one  art  so  many  years  ago,  among  a 
'*  people  so  utterly  devoid  of  mechanical  knowledge  in  other  matters  as  our  hill 
"sen  are." 

The  specimen  has  been  received,  and  placed  in  the  Museum,  being  previously 
BMsnted. 

Read  letter  of  18th  April  1844,  from  Lieutenant  J.  Bbockman,  H.  M.  50th 
Regiment,  presenting  two  Tartar  Bows,  &c.  Quiver  of  Arrows  taken  at  Amoy, 
ilfo  a  kind  of  Sword  taken  at  Cbinhae. 

The  Secretary  submitted  to  the  Meeting  private  Seals  and  Seals  of  Office  found  in 
the  house  of  the  principal  Mandarins  of  Amoy  at  the  taking  of  that  place ;  a 
Sdken  Belt,  a  Chinese  Soldier's  Uniform  with  the  name  and  number  of  his  corps  on 
breast  and  back,  taken  at  Ningpo  from  the  Chinese  Arsenal,  and  a  curious  Under- 
SSiirt  for  wearing  next  the  skin  in  hot  weather,  taken  at  the  storming  of  Chinhae. 

The  whole  presented  by  Mr.  Dalrymple  of  the  C.  S.  to  whom  the  best  thanks  of 
the  Society  were  voted. 

The  Secretary  at  the  same  time  presented  a  Standard  Colour  of  a  Chinese  Marine 
Regiment,  and  a  Sword  taken  at  the  storming  of  the  Bogue  forts  in  China. 

The  following  list  of  specimens  were  presented  by  Colonel  H.  Burmky  : — 

An  Echinite,  from  Jebel  Jaise,  near  Cairo. 

Specimen  of  a  portion  of  the  stem  of  a  Fossil  Palm,  and  samples  of  fossil  ezogen- 
dns  wood,  from  the  petrified  forest  near  Cairo. 

Ditto  of  Limestone,  of  which  the  great  Pyramid  is  built. 

Ditto  of  close  Stalagmitic  Limestone,  whereof  the  splendid  mosque  now  building 
by  Mehemet  Ali  is  constructed. 

Ditto  of  the  coarser  of  two  kinds  of  Granite  met  with  in  the  vicinity  of  the 
Pyramids,  and  of  which  some  of  the  latter  are  partly  constructed,  together  with 
various  Sarcophagi. 

Read  petition  of  tnd  May  1842,  from  Sree  Ram  Govinda  Sormona,  praying  to 

be  presented  with  the  last  vol.  of  the  Mahabhamt  for  correcting  the  proof  sheets  of 

Sanscrit  Books.    The  presentation  ordered. 

3  N 
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Read  letter  of  S8th  April  18M,  from  Lieu  tenant  A.  Connimgiiam,  intimating  that 
be  was  "  busy  ivith  a  very  long  article  on  the  Coins  of  Kashmere.  Fouiteea 
plates  are  now  finished,  and  the  fifteenth  is  now  being  lithographed.  A  svpenra- 
merary  plate  must  be  added  to  contain  the  coins  of  vaiioas  new,  besides  some  rati- 
ous  types  of  known,  kings,  and  the  last  plate  will  be  one  of  Monograms,  so 
arranged  as  to  shew  at  a  glance  the  names  of  all  the  kings  who  osed  any  one 
Monogram,  and  all  the  Monograms  which  any  one  king  used/' 

Read  letter  of  14th  April  184S,  from  Dr.  T.  A.  Wise,  assenting  to  the  proposal  of 
printing  his  Commentaries  on  the  ancient  Hindoo  System  of  Medicine. 

Read  Mr.  Lotell  Reeves'  letter  to  Mr.  Blyth,  requesting  proposal  for  tke 
purchase  of  his  book,  (Systematic  Conchology,)  by  the  Asiatic  Society.  Ordered,  that 
two  copies  (with  colored  plates,)  of  the  work  be  subscribed  for  the  Libniy  of 
the  Society. 

The  Curator  read  his  Report  for  the  month  of  April  184%,  as  follows : — 

Sir, — I  have  the  pleasure  on  this  occasion  to  congratulate  the  Society  on  the  Tsrie- 
ty  of  presentations  made  for  their  Museum  during  the  past  month,  and  on  the  number 
of  different  persons  who  have  thus  contributed  to  its  enrichment.  These  dooatioai 
have  principally  consisted  of  Mammalia,  Birds,  and  Shells,  with  a  valuable  box  of 
Insects  from  Afghanistan,  and  are  as  follow  : — 

Mammalia. 

From  Dr.  Pearson,  the  Society  has  received  a  number  of  skins,  but  unfortonatdf 
not  prepared  for  being  mounted,  which  are  referrible  to  the  following  species : 

Ursus  TibetanuSf  the  Black  Bear  of  the  Himalaya,  figured  by  Mons.  F.  Curier. 

Cervtts  (Styloeeros)  Mun^ac,  v.  Ratw^  of  Hodgson :  the  Kakur,  or  Baikisf 
Deer  of  sportsmen. 

C.  (RusaJ  Hippelaphus :  the  Sambur,  adult  and  young. 

Namarhadus  7%ar,  Hodgson :  two  skins  of  males. 

Bos  ("Bison)  grumtiens :  the  Yak,  a  particularly  fine  skin. 

S.  (Taurus)  €faurus,  ▼.  Bibos  cavifrons^  Hodgson,  and  Bos  acuieahts,  Wagler: 
the  Gaour ;  a  very  large  skin,  from,  Arracan.  The  Gaour,  I  may  remark,  ranges  soatk- 
Ward  into  the  Malay  Peninsula,  from  which  locality  there  is  a  horn  of  this  species  in 
the  Museum  of  the  Hon.  Company  in  London  :  the  dimensions  of  one  killed  on  tke 
Keddah  Coast,  with  a  figure  of  the  head,  are  given  in  the  Royal  Asiatic  Society'i 
Journal,  III.  50 ;  and  there  is  a  skull  of  a  female,  understood  to  be  from  the  South  ef 
China,  in  the  London  United  Service  Museum.  Dr.  Heifer  states  that,  in  Tenasserira, 
"the  great  Bos  Gaurus  is  rather  rare,  but  Bison  Guo<ius*  very  common ;  besides 
another  small  kind  of  Cow,  called  by  the  Burmese  F'hain,  of  which  1  saw  foot-priots, 
but  never  the  living  animal."  J.  A,  S,,  VII.  860.    Of  this  latter  more  presently.    In 

*  Evidently  a  misprint  for  Gavtcun,  the  Gayal ;  for  the  words  may  be  written  to  look  rery  ibm* 
alike. 
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tke  Indian  Penimttla,  tke  Gaour  inhabitt  all  the  eztenii?e  forest  tracts  from  the 
HiaiaUya  t9  Cape  Coiaflriii»  and  tliere  can  be  little  or  no  doubt  that  tke  Ouavera  of 
Cejkiu  Dotieed  by  Kjmkz,  refen  to  the  same  species,  li^or  Forbes,  in  his  recently 
piUisbed  *  Jonmalof  Eleren  Tears'  Residence*  in  that  Island  (II.  159) » informs  as  that 
it  has  been  extirpated  in  Ceylon  for  more  than  half  a  century.  A  correspondent  of  the 
'Bengal  SportxDf^  Magazine,'  (for  1835^  217.)  writing  from  the  southern  Mahratta 
cesnt7,  rsBsarks,  that  "  the  Bison  of  this  jungle  dilers  materially  from  those  of  tke 
Makibnlesbivar  hills.  The  latter  is  merely  a  blue  Cow  of  the  colour  of  a  Bufialo,  but 
of  iu{e  sise.  Tke  regular  Bison  of  Daadelly  is  a  tremendous  aninud,  its  highest 
psist  being  the  skoulder."  From  this  it  might  be  inferred,  that  the  North-western 
aiBii  had  not  the  same  elevated  spinal  ridge;  but  I  am  little  inclined  to  suspect 
tint  they  arc  different,  the  Hiore  especially  as  I  find  the  following  passage 
is  Uw  *  Transactions  of  the  Agricultural  and  Horticultural  Society  of  India,'  Yll.  1 12. 
"  Tke  only  wild  cattle  we  ka?e,"  observes  the  writer,  J .  Little,  Esq.  "  is  the  Gowka  of 
the  aatires  (Bar  ^amrusj.  This  animal  is  found  in  the  dense  jungles,  along  the 
vWie  range  of  tke  Western  Ghauti  from  Assuighur  to  Cape  Comorin.  A  male  was 
>bot  at  the  omvalescent  station  of  Mahablesher,  near  the  source  of  the  K.ristna,  which 
tsmud  at  the  shoulder  fully  seventeen  hands  high."  I  have  credible  information  of 
a  Gaoor  which  stood  not  less  than  nineteen  hands  in  vertical  height  That  the  Gaour 
nnet  much  in  sixe,  I  can  assert  from  personal  observation  of  about  forty  skuUs  of  this 
ipeciei* :  one  of  an  adult  male  taken  to  England,  by  the  late  Honorary  Curator  of 
tks  Society,  Or.  Evans^  is  quite  a  pigmy  in  comparison  with  the  enormous  head  in 
the  United  Service  Museum.  A  head  of  a  female,  with  the  skin  on,  in  that  of  the 
Hoa.  East  India  Company,  was  presented  by  the  late  Major-General  Hardwicke,  as 
thA^l  or  Aueel  Goiyal  of  that  nataralist,  (who  figures  it  in  one  of  the  volumes  of 
tke  'Zoobgical  Journal,*)  and  of  Dr.  McCrae  (<  Asiatic  Kesearches,'  VIII.  495).  The 
ktter  anthor  speaks  of  it  as  the  Stkn  of  the  Cucis,  or  Kookies,  and  P'ke^f  of  the 
Mogi  and  Burmahs;  which  last  name  is  doubtless  identical  with  the  Fhaisn  of 
Dr.  Heifer,  applied  to  another  species. 

Is  the  passage  1  have  already  quoted  from  Or.  Heifer's  list  of  Tenasserim  animals, 
tkne  ipecies  of  this  group  are  mentioned,  the  second  of  which  I  conclude  to  be  the 
Gtjal  (B.  fnmUUU,  Lambert,  Lin.  Trans.  V 11.  57  and  302,  v.  B.  €hntiu$^  Cole- 
btooke,  *  Asiatic  Besearches,*  VIII.  487,  v.  B.  Sylhekmut,  Duvaucel,  F.  Cuv.  Mam- 
*^J,  which  Baron  Cuvier  strangely  suggests  to  be  a  breed  between  the  comaum 
Ox  and  Buffalo  (' Klgne  Animal,'  L  280^  and  again  in  his 'Ussemens  Foasaes'),  but 
vkick  is  a  genuine  species,  of  which  splendid  living  examples  were,  not  kmg  ago,  in 
tke  park  at  Bamckpore,  perfectly  tame  and  gentle.  This  animal  has  never  been 
'I'ud  to  the  westward  of  the  Boorampooter,  •and  its  skull  has  lately  been  figured  by 
Mr.  Hodgson  ( Joum.  As.  Soc  1841,  470).  I  am  unaware  that  any  trace  of  it  exists 
^  iBj  Museum. 

Another  very  fine  species  of  this  group  is  the  Banteng  of  Java  and  Borneo  fBot 
^o^kkiu,  Mttller,  B.  Bentm^tr,  Temmiack,  and  B,  ieucopiymnut,  Quoy  and  Gay- 

In  London  alone,  there  are  specimens  in  the  British  Moseum,  that  of  the  Hon.  East  India 
Coopany,  of  the  Zoological  Society,  Royal  Asiatic  Society,  Royal  College  of  Surgeons,  London 
^Bmniiy,  King's  College,  the  United  Senrice  Mnseum,  besides  many  in  private  collections,  as 
tkrt  of  Piolessor  Bell,  Mr.  Bk»feld  of  Middle  Row,  Holborn,  &c. 


446  Asiatic  Society,  [No.  125. 

mard),  thoogh,  as  regards  the  last,  I  have  the  authority  of  Dr.  ScUegelof  Anetesdam 
for  asserting,  that  the  individual  described  by  these  naturalists  was  a  hybrid  betweea 
the  Banteng  and  the  domestic  species,  such  as  are  very  commonly  produced  in  Java, 
and  especially  in  the  Island  of  Bali,  being  trained  there  for  domestic  pozposcs. 
Sir  Stamford  Raffles  notices,  in  his  '  History  of  Java'  (I.  Ill),  that  "the  degenextte 
domestic  cows  [of  that  island,]  are  sometimes  driven  into  the  forest  to  couple  with  the 
wild  Banteng,  for  the  sake  of  improving  the  breed" ;  and  in  Moor's  *  Notices  of  the 
Indian  Archipelago,'  p.  95,  we  are  informed  that,  in  Bali,  "the  breed  of  cattle  is 
extremely  fine,  almost  every  one  of  these  beasts  being  fat,  plump,  and  good  lookiag ; 
you  seldom,  if  ever,  see  a  poor  cow  in  Bali :  it  is  a  breed  of  a  much  larger  sixe  than  the 
common  run  of  cattle  in  Java,  and  is  obtained  from  a  cross  from  the  Wild  Cow,  with 
the  same  animal ;  they  are  generally  of  a  red  colour,  and  all  of  them  are  iHiite  betaraea 
the  hind  legs,  and  about  the  rump,  so  that  I  do  not  recollect  seeing  one  that  was  aot 
white-breeched.  The  people  have  no  land  expressly  devoted  to  grazing,  but  let  tkeir 
cattle  eat  the  old  stubble,  or  fresh  grass  of  the  rice-fields,  after  the  crops  have  been 
taken  off;  and  while  the  grass  is  growing,  they  lei  the  cattle  stray  into  the  cobbobs, 
and  woods,  and  pick  up  what  they  can  get  by  the  road-side.  The  rudr  plough  is 
drawn  by  two  oxen  abreast,  which  the  ploughman  drives  with  one  band,  while  bt 
guides  the  plough  with  the  other."  There  is  a  figure  of  a  hybrid  half-Banteng  Javancie 
Cow  in  the  collection  of  drawings  bequeathed  by  the  late  Major-General  Hardwicke 
to  the  British  Museum,  and  of  which  I  possess  a  rough  copy. 

The  colour  of  the  pure  Banteng  is  similar  to  that  of  the  Gaour  juid  Gayal,  or  earthv- 
brown  passing  into  black,  with  the  four  limbs  white  from  the  mid-joint  downward,  ia 
addition  to  which  this  species  has  constantly  a  large  oval  white  patch  on  each  buttock, 
whence  the  name /eucoprymiittf  bestowed  by  M.  M.  Quoy  and  GaynuunL  Sir  StunlBd 
llaffles  mentions,  that  "  a  remarkable  change  takes  place  in  the  appearance  of  tkii 
animal  after  castration,  the  colour  in  a  few  months  becoming  invariably  red"  ^AM. 
Java,  I.  III).  Its  frontal  ridge  baa  little  tendency  to  become  elevated;  and  tie 
following  is  a  description  of  the  finer  of  two  frontlets  of  the  male  in  the  Museum  of  tUi 
Society,  presented  by  Prince  William  Henry  of  the  Netherlands  (vide  J.  A.  S.  TL 
987).  Horns  very  rugous  at  base,  flattened  as  in  the  Gaour  and  Gayal,  but  in  a  k« 
degree,  and  somewhat  similar  in  flexure  to  those  of  the  Gaour,  though  approaching  Bore 
in  this  respect  to  those  of  the  Cape  Buffalo,  of  a  black  colour,  and  twenty  incha  and 
a  half  long  over  the  curve,  fourteen  and  a  half  round  at  base,  their  widest  portion  thirty- 
five  inches  apart  measuring  outside,  and  tips  returning  to  twenty-eeven  inches;  st 
base  they  are  six  inches  asunder  across  the  vertex,  widening  anteriorly.  Aooordiag  to 
Dr.  Solomon  Muller,  "  the  Banteng  is  found  in  Java  in  territories  which  are  sddoB 
visited  by  man,  as  well  in  the  forests  of  the  plains  and  of  the  coast,  as  in  those  efths 
mountains,  where  it  is  pretty  common.  We  have  likewise  seen  traces  of  it  in  Beneo, 
and  have  even  received  a  calf  from  the  Digaks  about  a  month  old.  AcconUag  ti 
Raffles  it  is  also  found  in  Bali ;  but  in  Sumatra  it  does  not  appear  to  exisL"  Sir 
SUmford  Raffles  states,  that  "  it  is  found  chiefly  in  the  forests  eastward  of  Pai^na, 
and  in  Bali,  though  it  also  occurs  in  other  parts  of  Java.'* 

To  the  same  distinguished  statesman,  we  are  indebted  for  the  following  piece  of 
information  respecting  the  domestic  cattle  of  Sumatra: — "  There  is  a  very  fine  breed 
of  cattle  peculiar  to  Sumatra,  of  which  I  saw  abundance  in  Menangkaba  whea  1 
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Tiiited  the  capital  of  that  country  in  1818.  They  are  short,  compact,  well-made  ani- 
aaU,  without  a  hump,  and  almost  without  exception  Of  a  light  fawn-colonr  relieved 
with  white.  The  eyes  are  large  and  fringed  with  long  white  lathes.  The  legs  are 
delicate  and  well-shaped.  Among  all  that  I  saw  I  did  not  observe  any  that  were  not 
in  excellent  condition,  in  which  respect  they  formed  a  striking  contrast  to  the  cattle 
generallj  met  with  in  India.  They  are  uniTersally  used  in  agriculture,  and  are  per- 
fectly domesticated.  This  breed  appears  to  be  quite  distinct  from  the  Banteng  of 
Java  and  the  more  eastern  Islands. "—fZin.  Trans,  XIII.  267.> 

It  is,  I  suspect,  no  other  than  a  domesticated  race  of  the  **  Wild  Ox*'  of  Burmah; 
SD  evident  species,  of  which  abundant  notices  may  be  found  in  various  works,  but  no 
fstisfactory  description.  A  skull  of  such  an  animal,  but  unfortunately  deprived  of  the 
horns,  and  which  is  very  distinct  in  form  from  that  of  either  of  the  foregoing  species, 
exists  in  the  London  United  Service  Museum,  and  is  labelled  "  Bison,  from  the  Keddah 
Coast"  I  possess  some  very  carefully  prepared  drawings  of  this  specimen.  Captain 
Gsson,  of  Her  Majesty's  62nd  Begiment,  who  has  himself  been  at  the  death  of  a 
Burmese  wild  bull,  has  favored  me  with  the  following  particulars  concerning  this 
species : — "  These  animals  stand  about  fifteen  hands  and  a  half  high,  are  very  game- 
looking,  with  a  heavy  body,  but  fine  limbs.  Their  colour  is  bright  yellowish- 
buff  with  a  black  line  from  the  vertex  to  the  tail,  the  legs  black*  in  front,  the  tips 
of  Uie  ean,  muzzle,  and  tail-tip  also  black,  and  the  belly  perfectly  white.  There  is 
little  or  no  difference  of  colour  between  the  sexes.  The  horns  are  cylindrical,  rather 
long,  and  curve  round  in  front  to  point  towards  each  other.  They  are  excessively 
tiflud,  and  are  generally  seen  feeding  in  the  valleys,  often  about  a  large  tank." 
Captain  Gason  observed  them  at  a  place  called  Nathongzoo,  about  250  miles  east- 
wsnl  of  Moulmein.  *^ 

This  is  doubtless  the  species  which  is  also  mentioned  in  one  of  Colonel  Hamilton 
Smith's  letters  to  me,  as  a  '*  Wild  Ox,  inhabiting  to  the  eastward  of  the  Boorampooter, 
and  very  different  from  the  Gaour  and  Oayal.  It  is  simply  described,"  writes  Colonel 
Smith,  *'  as  a  fine-limbed  and  deer-like  animal  of  great  size,  and  of  a  bright  bay  colour, 
exceedingly  like  a  Devonshire  Ox,  very  active,  fleet,  shy,  and  watchful ;  living  in 
small  herds  in  the  wooded  valleys,  with  watchers  on  the  look  out,  who  utter  a  shrill 
vaming  sound  on  the  least  alarm,  when  the  whole  dash  through  the  jungle  with 
irresistible  impetuosity."  He  elsewhere  mentions  their  having  white  horns;  and  in 
Pennant's  <  Hindostan,'  I  remember  a  notice  of  a  wild  species  with  white  horns  occur- 
ring somewhere  further  to  the  Eastward ;  this  same  work  containing  also  the  earliest 
mention  of  the  Banteng  of  Java. 

In  a  late  number  of  the  *  Bengal  Sporting  Magazine/  (for  1841,  p.  444,)  we  are  in- 
formed, respecting  the  Burmese  Wild  Cow,  or  *  Sine  Bar,'  that  "  herds  of  thirty  and 
forty  frequent  the  open  forest  jungles  [of  the  Tenasserim  Provinces.]  They  are  noble- 
looking  animals,  with  short  curved  horns,  that  admit  of  a  beautiful  polish.  The 
eows  are  red  and  white,  and  the  bulls  of  a  bluish  colour.  They  are  very  timid,  and 
not  dangerous  to  approach.  Their  flesh  is  excellent  They  are  the  only  cows 
indigenous  to  the  provinces:"  yet  the  preceding  paragraph  mentions— ** The  Bison" 
(Gaour)  as  attaining  a  great  size  in  the  Bast 

One  more  quotation  aprop6s  to  the  foregoing  observations,  and  1  shall  have  done. 
Mr.  Crawfurd  informs  us,  that* 'The  Ox  is  found  wild  in  the  Siamese  forests,  and 
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0xnU  very  generally  in  the  domeetic  state,  partieulariy  in  the  soathem  ptovisccL 
Those  we  saw  about  the  eapital  wwe  short-limbed,  oenpactly  made,  and  often  with- 
out horns,  being  never  of  the  white  or  grey  color  so  prevalent  among  the  cattle  of 
Hindostan.  They  also  want  the  hump  oyer  the  shoulden  which  characterises  the 
latter.  They  are  used  only  in  agricultural  labour,  for  their  milk  is  too  trifliag  in 
quantity  to  be  useful,  and  the  slaughter  of  them,  publicly  at  leaM,  is  foihidden  erea  ts 
strangem.  Hence,  during  our  stay,  our  servants  were  obliged  to  go  three  or  feir 
miles  out  of  town,  and  to  slaughter  the  animals  at  night  The  wild  cattle,  for  the 
pratection  of  religion  does  not  extend  to  them,  are  shot  by  professed  hunteit  m 
account  of  their  hides,  horns,  bones,  and  flesh,  which  last,  after  being  converted  iito 
jerked  beef,  forms  an  article  of  commerce  with  China."— Afiaiiois  *o  Siam  end  Oxkm 
Ckma,  page  431* 
From  Dr.  Wallich,  the  Society  has  received  another  specimen  of  Pandonm 

iffpti§,  recent 
From  P.  Homphrey,  Esq.,  a  recent  young  specimen  of  Pierom^s  Oral,  Tiekell, 

procured  at  Midnapore. 

From  T.  H.  Maddock,  Esq.,  Secretary  to  Oovemment,  tour  heads  of  Rfainoceroiei, 
ffom  Tenasserim;  two  of  them  belonging  to  the  common  Indian  species  CJtk.  Mi- 
cm§),  and  the  others  to  the  oriental  double-homed  Rhinoceros  (Rk,  Sumatrenas). 
The  fact  of  all  three  of  the  Asiatic  species  of  this  genus  inhabiting  the  TenasKrin 
Provinces  was  fiTst  made  known  in  Dr.  Heifer's  list  of  the  animal  productiom  of 
that  region,  published  in  J,  A.  S.  VII.  860;  and  that  «a  double^iomed  Hfci- 
noceros  is  said  to  have  been  seen  by  the  natives  in  the  neighbourhood  of  Ye,"  ii 
stated  in  the  *  Bengal  Sporting  Magaiine*  for  August,  1841;  where,  however,  it  woeld 
accordingly  appear  to  be  much  rarer  than  the  single-horned,  "of  which  latter  sereni 
have  been  shot  by  Europeans.  They  frequent  the  large  jungles  to  the  Eastward,  bit 
are  more  often  met  with  in  the  jungles  South  of  Ye."  According  to  Dr.  Heifer,  it 
would,  on  the  contrary,  appear,  that  the  double-homed  is  the  prevalent  species  in  tlisi 
range  of  territory.  "The  Rh.  Indieut,"  he  informs  us,  "is  found  in  the  northen 
parts  of  the  provinces,  in  that  high  range  of  mountains  bordering  on  Ztmmay,  dQfld 
the  Eksphant's-tail  Mountains;  the  Rh.  Sondaicus  occupies  the  southernmost  ptrti; 
while  the  Rh,  Sutnairemii,  or  double-homed  species,  is  to  be  found  throughoat  tke 

*  It  !s  difficult  to  comprehend  what  animal  can  be  meant  by  the  Gyall  of  Biahop  Hebo'a 
Jommalt  briefly  noticed,  and  very  rudeily  figured,  as  having  been  seen  by  that  prelata  in  tke  Go- 
▼•rnoi's  Paik  ia  Ceylon ;  aad  equally  dUBoolt  to  understand  -what  the  following  pMMge  allodee  t^ 
in  Mrs.  Graham's  work.  At  the  Oovenioi's  honae  in  Ceylon,  this  lady  "  saw,  feediag  by  bt«s>H 
an  animal  no  less  beantifol  than  teiTible,— tha  wild  bull,  whoaa  nilk-whita  hide  is  adoacdvitts 
black  flowing  mane."  Let  me  mention  here,  also,  that  there  is  a  wild  race  inhabiting  Msdwgiirw 
Chat  meiiti  investigation.  In  Mr.  EUls's  History  of  that  Island,  we  read^  that—'*  honed  oattk  an 
HwnerouB,  both  tame  and  wild :  many  of  the  lattsv  resemble,  ia  diape  and  aiae,  the  eanle  tf 
Bniope,"  whereas  the  domestic  an  all  homfed  lik^  these  of  India.  Pennaat  aolSeas  ttk  wM 
Madagascar  race  by  the  name  of  Bowy.  Then  is  also  some  aaimal  bearing  thaaniellatiaaif 
"  Wild  Cow,"  which  is  met  with  in  herds  on  the  route  from  Agn  to  Barielly ;  and  then  are  maKj 
wild  humped  eattle,  of  the  common  Indian  spedes,  said  to  be  merely  the  dcarendants  of  domctfie 
iadividaals,  found  ia  herds  in  oertaia  of  the  Jungles  ef  the  prorvinee  of  Oudo,  whidi  are  asxmadj 
shy  and  difficult  of  approach,  and  ars  of  some  interest  as  solving  the  problem  in  ttesffiiisrtissi 
to  whether  the  Zebu  could  maintain  itself  wild  in  regions  inhabited  by  the  Tiget  (vide  Jamwd 
of  the  AtidHc  Societif,  IX.  623,  and  Traruaeiiont  of  the  AgricuHwal  and  HorticuUmul  S^adg 

JntUa,YlL\\2, 
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extent  of  the  territories  from  the  17*  to  10*  of  latitude."  Now,  from  what  ii  known 
of  the  habit!  of  these  animais,  it  ii  probable  that  the  Rh.  Sondaicut  will  prove  to  be 
the  principal  moontain  specie^,  though  by  no  means  limited  to  the  mountaiiu.  In 
Jara,  according  to  M.  Reinwardt*  this  animal  *<  is  found  everywhere  in  the  most 
ele?ated  regions,  and  ascends,  with  an  astonishing  swiftness,  even  to  the  highest 
tops  of  the  mountains"  (vide  '  Edinburgh  Philosophical  Magazine,'  XIII.  34) ;  and 
Dr.  Uorsfield  notices,  that  *'it  prefers  high  situations,  but  is  not  limited  to  a 
psiticnlar  region  or  climate,  its  range  extending  fh>m  the  level  of  the  ocean  to 
the  summits  of  mountains  of  considerable  elevation.***  Its  retreats  are  discovered 
by  deeply  excavated  passages,  which  it  forms  along  the  declivities  of  mountains  and 
hills.  I  found  these  occasionally  of  great  depth  and  extent"  This  species  is  also  an 
inhabitant  of  Borneo,  where  it  is  styled  Bodok;  but,  according  to  Sir  Stamford  Raffles, 
('  Linnsean  Transactions,'  XIL  269,)  it  does  not  appear  that  a  single-homed  species  in- 
habits that  part  of  Sumatra  with  the  productions  of  which  he  was  best  acquainted ; 
"and  the  single  horns  which  are  occasionally  procured,  appear  to  be  merely  the 
larger  horns  of  the  two<homed  species  separated  from  the  small  one ;"  this,  however, 
may  be  doubted  now  that  the  Mh,  Scndaicus  has  proved  to  be  common  to  Java  and 
Tenasserim,  and  it  appears  probable,  that  while  the  latter  only  inhabits  Java,  it  will 
be  found  to  exist  together  with  Rh,  Sumatretms  in  Sumatra,  as  both  of  these  are  said 
to  be  found  together  with  the  Indian  species  in  Tenasserim.  Whether  more  than  one 
exists  in  Borneo  we  have  at  present  no  data  for  forming  an  opinion,  and  the  discovery 
of  the  formerly  supposed  exclusively  insular  species  on  the  Burmese  mainland,  casts 
a  doubt  upon  which  is  the  Chinese  species  noticed  by  Du  Halde  to  inhabit  the 
province  of  Quangsi,  in  latitude  25  degrees. 

From  M.  J.  Athanass,  Esq.,  the  Society  has  received  a  head,  with  the  skin  on,  of  the 
great  Jerrow  Stag  of  the  Himalaya  (Cirvus  AristoUhsJf  which  I  exhibit  together 
with  a  very  fine  head  of  the  Sambur  of  India  generally  (C,  Mppelaphut).  On  compa- 
rison, it  is  seen  that  the  former  b  of  a  lighter  colour,  with  the  hairs  more  conspicuous- 
ly tipped  with  pale  fulvous  or  yellowish-biown ;  but  there  is  little  marked  difference 
between  the  specimens  that  would  induce  a  suspicion  that  they  appertained  to  different 
species,  although  the  Jerrow  is  somewhat  broader  in  the  forehead,  and  its  antlers  are 
more  divergent  Had  these  antlen  belonged  to  a  fully  mature  animal,  however,  they 
would  have  exhibited  a  siae  such  9S  is  never  attained  by  those  of  the  Sambur ;  a  mag- 
nificent pair  in  the  Museum  of  the  Hon'ble  Company  in  London  are  nearly  four  feet 
in  length ;  whereas  it  is  rare  that  those  of  the  Sambur  exceed  two  feet  and  a  half.  This 
I  am  enabled  to  assert  with  more  confidence,  since  I  have  examined  numerous 
biles  of  SUg-antlers  imported  from  this  country,  in  the  hope  of  discovering  among 
them  some  belonging  to  new  or  little  known  species ;  but  I  have  invariably  found 
these  packages  to  consist  solely  of  those  of  the  Sambur  and  spotted  Axis,  generally  in 
about  equal  proportion,  and  have  never  once  thus  met  with  a  specimen  of  a  Sambur 
antler  that  approached  in  magnitude  to  that  of  an  adult  Jerrow.  Mr.  Hodgson  has 
distinguished  these  species  in  the  Society's  Journal,  (I.  66,)  together  with  another 
which  I  am  enabled  to  stete  poeitively  is  the  C  niger  of  Prol  de  Blainville  {Butt^ 
du  So.  1816),  and  which  is  styled  by  Mr.  Hodgson  Rusa  Nipalensis.  The  latter  na- 
turalist has  supplied  representations  of  the  antlers  of  all  three  species,  which  are  pub- 
lished in  the  Journal  of  the  Asiatic  Society,  £.115.    **The  Nipalese,"  he  remarks, 
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**  dutinguish  them  with  reference  to  the  different  ehadei  of  their,  in  generel,  nnifonn 
dark  colour,  by  the  epitheti  Phusro,  R&to,  and  Kdh,  or  grey,  red,  and  black,  Jorui 
[Jerrow.]  The  Phusro  is  the  largest,  being  not  le»  than  a  HorM  in  size ;  and  hai  hit 
dark  hide  copioasly  sprinkled  with  pkauro  or  hoary.  The  R&to  is  the  next  in  point  of 
size,  and  is  of  a  redder  hue.  The  K&lo  is  the  smallest,  and  of  a  shining  clear  black. 
*  *  *  All  but  the  K&lo  species  ha?e  a  subterminal,  as  well  as  a  brow  antler."  M. 
BlainTille  described  his  C.  niger  from  a  drawing  which  he  saw  at  the  India  Uonsc^ 
together  with  certain  other  drawings  upon  which  he  has  founded  his  Copra  cossvs^  C. 
imberbis,  &c.,  and  although  these  drawings  could  not  then  be  found  when  I  s^plied  Is 
see  them  some  two  or  three  yean  ago,  I  have  since  met  with  duplicates  of  them  amoag 
those  of  the  late  Dr.  Buchanan  Hamilton,  in  charge  of  Dr.  Wallich,  marked,  too^  ss 
ha?ing  been  (i.  e.  the  originals)  delivered  at  the  India  House  in  1806»  and  the  naaws 
are  in  Dr.  Buchanan  Hamilton's  own  writing  which  have  been  adopted  by  M.  Blaie- 
ville,  except  that  the  Goats  are  better  styled  Capra  JBgaffrus  Cossea  and  jBgagrmt 
imbeTbis,  being  clearly  and  obviously  mere  varieties  of  the  common  domestic  species. 
The  colour  of  C.  niger  (Buchanan  Hamilton  and  Blainville)  is  represented  brownisk 
black,  and  the  antlers,  in  accordance  with  Mr.  Hodgson's  description,  have  no  snbter- 
minal  branch  or  tine;  indeed  they  so  nearly  resemble  the  figure  in  the  Society's 
Journal,  X.  722,  that  it  might  be  supposed  that  both  were  drawn  from  the  sane 
individual. 

With  respect  to  the  C.  e^mif  of  Colonel  H.  Smith,  (which  is  not  the  Malayan  spe- 
cies so  denominated  by  Baron  Cuvier,)  if  it  really  differ  from  the  Sambur,  it  is  proba- 
bly the  C  LeschenauUii  of  Baton  Cuvier  (*  Ossemens  Fossiles',  IV.  32.)  I  have  exa- 
mined and  possess  figures  of  the  frontlet  of  the  identical  individual  described  and  figoicd 
from  life  by  Colonel  Smith,  which  is  now  preserved  in  the  Museum  of  the  Loufan 
Royal  College  of  Surgeons.  The  antlers  measure  two  feet  four  inches  in  lengtti, 
and  eight  inches  round  above  the  burr,  with  a  brow-process  fourteen  inches  kng; 
their  widest  portion  apart  is  twenty-two  inches  and  a  half,  the^tips  returning  to  twenty 
inches,  and  those  of  the  upper  tine  to  fourteen  inches ;  they  have  a  differently  gnas* 
lated  surface  from  ordinary  Sambur  and  Jerrow  antlers,  being  angulated  and  prirkly 
instead  of  smooth  to  the  feel,  however  coarsely  tuberculated  may  be  the  otheis;  and 
the  tail  of  the  animal  is  represented  in  Colonel  Smith's  figure  to  be  slender  and  aot 
bushy,  in  lieu  of  presenting  that  appearance  which  in  the  others  has  been  compared 
to  the  tail  of  a  docked  hone  that  has  been  neglected*  ;  the  caudal  disk,  likewise, 
would  appear  to  be  more  conspicuously  developed,  though  it  is  doubtful  whether 
either  of  these  characten  is  of  constant  or  normal  occurrence :  still  it  is  worthy  of 
remark  that  Colonel  Sykes,  in  his  Catalogue  of  the  Mammalia  of  the  Dukhun,  ('  Pro- 
ceedings of  the  Zoological  Society,'  1831,  104,)  considen  the  large  Rusa  Stag  whick 
**  abounds  about  the  gh&ts  of  Dukhun  and  in  Khandesh  as  no  doubt  the  same  si 
the  Malayan  Rusa  figured  in  Griffith's  work.  It  wants  the  size  of  the  C  ArisMtiu 
[Hippelapkus]  of  Bengal,  and  is  not  so  dark  in  colour" ;  and  it  should  be  observed 
that  C.  Ltschencttdm  of  Cuvier  was  received  from  the  Coromandel  Coast  But  Mr. 
Walter  Elliot,  in  his  recent  Catalogue  of  Mammalia  in  the  Southern  Mahratta  Coaa- 
try,  (*  Madras  Journal,'  No.  XXV,  220),  asserts,  that   "  there  is  only  one  species  of 

"  This  differenoe  might  depend,  howeyer,  upon  the  animal  being  then,  perhaps,  sheddiag  its  eeit 
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hua  fend  im  the  waiteni  forasta,  which  it  common  alio  to  all  the  heavy  jnoglei  of 

Snthcn  ladia."    None  of  the  deiciiptions  given  by  Hamilton  Smith  to  the  diiferent 

laiiiin  ipectef  under  the  names  of  Hippelaphu,  JrittateHs,  Bqttmiu,  apply  exactly 
l»  it,  bat  I  have  little  doubt  that  all  three  are  varieties  of  the  great  Indian  Stag  referred 
to  B^peiaphu  of  Aristotle  by  H.  Dav«ncel»  and  to  vhieh  it  is  not  improbable  that 
tke  C.  mmeolor,  or  Goika  of  Ceyhm,  is  likewise  veferrible,  &c."  For  my  own  part,  I 
had  la  opportaaity  of  wiamming  several  pain  of  antleis  of  the  peninsular  animal 
wkils  st  Madras,  and  1  considered  them  to  be  genuine  Sambnr,  and  I  much  incline 
toipee  with  Mr.  Elliot  in  the  opinion  that  there  is  probably  but  this  one  species  of  the 
poop  inhabiting  Peninsular  India,  thongh  it  is  ^nite  certain  that  there  are  two  others 
iftiiie  Bocthem  hills,  as  was  fiist  satisfactorily  shewn  by  Mr.  Hodgson. 

Ftm  Lientenant  Tiokell,  ,a  highly  interesting  collection  has  been  received  of 
ipeomsBs  procured  at  Chyebasn;  vis. 

Cktinp$era:  Twelve  skins,  veferrible  to  five  species;  vis.  a  Bkmoiopkui,  two 
■ptriiiMins;  FetptrtUio  pietiu^  lour  speciaens* ;  another  and  much  larger  species, 
•Hied  IB  ito  colour  and  markings  to  the  preceding,  but  very  different  in  the  quality  of 
ill  fiVi  thrse  specimens ;  a  small  dark  species,  apparently  the  same  as  is  very  com- 
mn  about  Calcutta,  two  specimens;  and  a  beautiful  StotopkBut^  of  a  bright  golden 
folvwB  colour  on  the  under-part^  one  specimen.  These  1  shall  endeavour  to  deter^ 
■as  as  I  find  leisure  to  undertake  the  task,  but  the  descriptions  to  which  I  have 
iOGOi  are^  for  the  most  part,  too  meagre  to  peimit  of  arriving  at  satisfactory  conolu- 
Bom  inm  them. 

Pwnmifs  Oral,  Tickell :  five  specimens ;  suggested  by  me  on  fonner  occasioos  to  be 
idotieBl  with  Pi,  petamntta^  to  which  it  ia  very  nearly  allied ;  but  its  sise  is  inferior, 
mi  (oloar  comparatively  devoid  of  any  rulbus  tinge.  On  comparing  the  skull,  that  of 
^m  ii  shorter  and  smaller,  with  the  superior  orbital  margin  and  post>orbital  process 
aanpieuously  less  developed,  the  upper  rodential  tusks  are  directed  more  abruptly 
dsvawards,  and  the  series  of  grinders  aie  move  than  proportionally  smallfsr.  I  have 
M  the  skulls  prepared  of  both  the  adult  and  young  Pi.  Oral, 

Ctnmt  {Siiflocerat)  Mum^ae :  a  nearly  grown  female. 

C  (Aita)  HippelaphMi :  skin  of  a  fine  male,  prepared  for  stuffing ;  but  unfortunate- 
ly too  nmch  injured  by  insects  to  be  available  for  the  purpose.  The  head  of  this  speci- 
>Ka  hm  already  been  noticed,  and  compared  with  that  of  the  Himalayan  Jerrow. 

Tt^vctrot  ckiekera:  labelled  JntUope  dticktra,  and  I  believe  correctly  rsCsrred  to 
thU  ipscies  of  M^or  General  Hardwicke,  (Lm.  TVmv.  XIV.  blOJ  though  being  a 
T^Bg  kid,  the  species  is  difficult  to  determine  with  absolute  certainty.  The  skeleton 
of  the  original  specimen  described  by  Hardwicke,  and  beautifully  figured  from  life 
hj  Hill,  is  deposited  in  the  rich  Museum  of  the  London  Royal  College  of  Surgeons : 
Ii  oftsB  happens  with  captive  sheath-homed  ruminants,  the  blunt-tipped  superficial 
■^nthing  which  temporarily  invests  the  harder  permanent  sheath  of  the  horns  of  the 
yoang  animal,  had  been  vetained  in  this  adult  specimen,  which  Dr.  Leach  not  under- 
"^iMiiBg,  he  was  led  to  consider  as  belonging  to  a  different  species,  the  frontlet  of  a 
*>U-«hot  specimen  in  the  same  collection,  which  he  has  styled  T,  HrtaOcomis.  A 
(ne  second  four-homed  species,  however,  has  been  described  by  Walter  Elliot,  Bsq., 

*    Thb  occurs  in  the  neighbourhood  of  Calcutta.  — S.  B. 

3  o 


452  Atktie  Society.  [No.  125. 

('Madras  Journal/  No.  XXV.  235^,  as  Ani.  tybguadneormOau,  being  chanctniaad 
by  larger  size,  and  by  having  the  anterior  pair  of  horns  scarcely  doYeloped, 
while  the  posterior  pair  is  longer  than  in  the  preceding  species.  Both  of  thess 
animab  were  known  to  me  in  Bngland.  The  name  Ckiekera,  according  to  Mr.  Elliot, 
is  applied  by  all  natives  to  the  OoMeUa  Cora  of  Colonel  Hamilton  Smith,  which  I  have 
the  authority  of  that  learned  naturalist  fbr  identifying  with  J»L  Betmeitii  of  S^e^ 
rightly  referred  by  Mr.  Elliot  to  A.  Arahiea  of  Hemprich  and  Ehrenbexf ;  thoogh 
Colonel  Smith's  appellation  takes  preoedenoe.  The  Museum  of  this  Society  eootaiof 
a  stuffed  specimen  of  the  kid  of  O,  Cora,  and  numerous  heads  of  adults ;  and  I  hats 
seen  many  flne  examples  of  the  species,  and  among  them  n  pair  now  living  in  Cal- 
cutta :  nor  is  this  the  only  species  of  true  Gaselle  inhabiting  India.  Mr.  Gimy  hss 
described,  or  at  least  named,  n  Oasella  CkritiH,  fbunded  on  a  pair  of  horns  obtained, 
if  I  remember  rightly,  in  the  Thurr,  or  great  sandy  desert  north  of  Cutch,  and  depo- 
sited in  the  British  Museum ;  and  there  is  n  stniEBd  specimen  of  the  same  species  in  ths 
United  Service  Museum,  received  from  Bombay,  which  satisfiustorily  estahlishss  iti 
existence.  The  O.  Ckrittii  is  a  typical  OamoUa,  inferior  to  G,  Dorcas  in  sias^  snd 
remarkable  for  its  very  pale  colouring ;  the  horns  are  smaller  end  much  more  deadsr 
than  in  O.  Cora,  less  ftieely  thrown  out,  and  take  the  usual  curve  backward  in  thii 
group,  having  the  tips  very  abruptly  bent  inward.  Proceeding  wcstwaid,  another 
species,  the  O,  tubguUuroiat  inhabits  Persia  and  the  foot  of  the  Caucasus ;  wUs 
O.  Doreao  is  found  in  Arabia  in  addition  to  O.  Cora. 

Respecting  the  present  species,  or  Tetraceror  cMcktra,  a  writer  in  the  'Beagil 
SportiDg  Magazine*  mentions,  that  *'  it  is  found  in  the  forests  at  the  bottom  of  ths 
Sivalik  hills,  and  is  considered  a  rare  species :  as  the  places  it  inhabits  can  only  k 
beaten  by  Elephants,  and  this  animal  generally  brsaks  cover  at  the  distance  of  etfhty 
yards,  bounding  off  in  a  succession  of  short  leaps,  it  ii  not  very  easily  ahoC  IW 
back  pair  of  horns  are  about  four  inches,  and  the  fore  one  inch  and  a  half  in  IcngiL 
This  species,"  it  is  added,  "  is  called  Chouka  or  CJumimga^  while  CMcktra  is  applisd 
to  either  iufmUUa  or  aeuiicamia.** 

Captain  Brown  states,  in  the  same  periodical,  that^**  The  Skikara,  a  small  aalelsp 
yet  undescribed,  is  found  in  Huniana ;  both  sexes  have  horns,  of  a  slender  foon  with- 
out rings,  and  about  eight  inches  in  length;  the  animal  is  about  half  the  sxae  of  Ihs 
common  Antelope  [A,  Cervieapra.]  There  is  another  Anteldpe  also  found  in  HuRisa^ 
with  slightly  compressed  horns,  having  rings,  bending  backward,  and  ten  inchss  ia 
length :  both  these  species  being  unknown  to  naturalists."  The  latter  is  pcthsfs 
OazeUa  CkristU,  and  the  former  doubtless  identical  with  '*  an  elegant  small'Siwid 
Antelope,  with  horns  in  the  females,  numerous  about  Delhi ;"  as  noticed  by  another 
observer  in  the  same  work. 

These  diminutive  Antelopes  of  India  are  greatly  in  need  of  elucidation.  In  the 
Royal  College  of  Surgeons,  London,  there  exists  a  frontlet  from  this  ooantry.  Is 
which  Prof.  Blainville  has  assigned  the  name  of  Ani.  oulmlaUit  and  a  sin^e  bom  of 
another  species,  which  he  has  designated  A.  acuHcamu,  These  are  described  ia 
Colonel  Hamilton  Smith's  valuable  treatise  on  the  Rtmimaniia,  published  in  the  4lh 
volume  of  Griffith's  English  edition  of  Cuvier's  *  Animal  Kingdom,'  and  I  posssM 
original  drawings  of  both  specimens,  which  I  shall  take  an  opportunity  of  publishiiif 
in  the  Society's  Journal. 
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JSar  GoKnu. — ^The  •peeimen  preparad  for  monnting*  as  noticed  in  my  last  monthly 
Bcpoit  to  tike  Society,  hat  nnca  arrived,  in  a  condition  tniBciently  nniiy  ured  to  render 
it  proiiable  that  we  ahall  be  able  to  set  it  np,— an  undertaking  which  is  now  in  progress.* 
The  only  portions  injured  are  the  forehead,  which  unfortunately  has  been  partly  denud- 
ed of  iti  hair,  and  the  back  of  the  neck,  which  latter  will  however  not  be  very  observa- 
ble in  the  staffsd  specimen.  If  we  succeed  to  my  anticipations  in  mounting  this  enor- 
■sns  animal,  it  will  certainly  form  a  highly  attractive  object  in  the  Society's  Museum, 
sad  it  will  be  the  first  example  of  the  species  which  has  been  thus  set  up  in  any  col- 
lection, as  our  skeleton  of  the  same  beast  is  likewise  the  first,  and  I  believe  still  the 
ealy  one,  that  any  institution  can  boast  of.  Our  late  Honorary  Curator,  Dr.  Evans, 
task  with  him,  however,  two  skeletons  of  female  Gaours  to  England,  but  had  not 
laceeeded  in  disposing  of  them  when  I  left  that  country. 

ifasitr  pentadaetifla,  Lin. :  a  specimen  remarkable  for  the  unusual  degree  to  which 
iti  hard  scales  have  been  worn  down,  probably  from  the  narrowness  of  the  rocky  crevice 
tbt  may  be  supposed  to  have  led  to  its  customary  retreat,  as  those  of  the  croup  are 
An  ground  away  to  the  greatest  extent  Moreover,  the  animal  had  lost  one  of  its  hind 
liaihi,  in  consequence  of  which  part  of  the  weight  of  its  body  fell  on  the  corresponding 
lide  of  the  tail,  so  that  the  series  of  lateral  caudal  scales  on  that  side  are  so  much  rub- 
bed away,  thai  a  sectional  view  of  them  is  exhibited,  wherein  the  expanded  inferior 
sofcee  no  longer  exists,  and  the  apical  point  of  each  scale  is  considerably  above  and 
extends  laterally  beyond  the  side-angle.  The  general  colour  of  this  specimen  is 
hnvner,  or  leas  glaucous,  than  is  usual  in  the  species. 

Our  Museum  contains  two  other  strongly  characterised  species  of  (presumed) 
Oriental  Pangolin,  of  which  one  is,  I  suspect,  undescribed. 

For  a  long  while,  two  species  only  were  generally  recognised  of  this  genus, — the 
Lang-tailed  and  Short-tailed  Pangolins,  or  Manis  tetradactyla  and  M.  pentadaeijfla, 
Aadorum,  which  Cuvier  was  the  first  to  refer  distinctly  to  the  continents  of  Asia  and 
Africa  respectively.  The  judicious  Pennant,  however,  in  the  last  edition  of  his 
'  Qoadrupeds,'  referred  to  an  animal  killed  in  Tranquebar,  as  described  and  figured  in 
Ike  €Oth  Volume  of  the  *  Philosophical  Transactions,'  as  probably  representing  a 
distinct  species,  which  I  think  there  can  be  no  reasonable  doubt  of.  M.  Desmoulins  has 
abo  described  one,  in  his  '  Mammalogie;'  as  Af.  Javani&i :  and  the  Cape  species  has 
been  dtsdnguished  by  Mr.  Smuts,  in  the  'South  African  Journal,'  as  M,  Tern- 
sMcftn,  since  more  fully  described  and  compared  with  its  then  known  congeners  by 
the  late  accomplished  Seerotary  to  the  Zoological  Society,  Mr.  Bennett,  in  the  '  Pro* 
ceedings  of  the  Zoological  Society',  1834,  81.  Mr.  Hodgson,  next,  described  the  Ne- 
palese  species  as  distinct  from  the  currently  admitted  Indian  one,  by  the  appellation  Af. 
vmitHi,  in  the  Journal  of  this  Society,  Y .  234 ;  but  it  is  clear  that  he  misappro- 
bended  the  meaning  of  the  description  of  the  Indian  species  in  Griffith's  Catalogue, 
where  the  expression  **  eleven  longitudinal  series"  of  scales  is  intended  to  signify  the 
eentral  and  successive  lateral  ranges,  counting  obliquely  down  each  side  of  the  body. 
The  identification  of  Mr.  Hodgson's  alleged  species  with  the  ordinary  Short-tailed 
PaBgQlia,  Auctorum,  has  already  been  announced  by  Mr.  Ogilby,  in  the  Zoological 
Memoir  annexed  to  Dr.  Royle's  *  Illustrations  of  the  Botany,  &c.  of  the  Himalaya 

'  And  which  luu  succeeded  beyond  expeetation.— E.  B. 


454  AnMHc  SodHf,  [No.  125. 

Mountains'.  Unqutttionabiy,  it  ii  the  speciM  described  u  Mamis  pemiathtJ^a  im 
Shaw's  *  Zoology/  1.  81,  and  it  is  as  deaily  the  MdmU  huUea^  ▼.  pemtadadifiM^ 
of  M.  Lesson*  in  the  Diet,  Ga$$,  d^HigL  Nat.,  where  the  ibUowug  synoByms 
appended;  Af. braekp^ra,  ErxU  M.  macrtmra,  Denn.,  and  11  crmmetmdmta^ 
fray :  but  the  *«  Pangolin"  of  Bufbn  (MuL  NaL,  X.  187,  pL  XXXIVX  aa 
gttished  from  his  "Phattagen,"  is  obviously  a  distinct  species  from  any  now 
and  the  passage  which  that  illustrious  natunlist  quotes  from  the  tiaTeUer! 
cliais,  and  which  has  been  copied  by  every  subsequent  writer  en  this  genus,  descrip- 
tive of  a  species  called  Quogelo  by  the  Negroes  of  Guinea,  which  is  said  to  attsia 
to  eight  feet  in  length,  of  which  the  tail  measures  four,  very  deariy  denotes  auothu 
species  of  Pangolin  as  yet  unknown  to  modem  cultivatoia  of  Zoology.  The  differenem 
of  Buffon's  '*  Pangolin"  from  the  ordinary  species  of  this  country,  is  noticed  in  the 
first  volume  of  the  '  Asiatic  Researches'  (p.  376),  where  a  figure  is  given  of  the  Indian 
animal,  and  there  it  a  notice  of  its  anatomy  in  the  second  volume  of  the  same  weik 
(p.  353),  but  containing  no  details  elucidative  of  specific  distinctions.  Dr.  Caatfls 
infbnns  me,  that  the  geographic  range  of  this  species  extends  esstwaid  to  dmsan;  aal 
Pennant  quotes  Dahlman  (in  Ad.  Stoekk.  1749,  265),  noting  ill  existence  in  Gkiss, 
where  it  is  termed  Chin  Ckian  Seiek,  and  also  mentions  its  occurrence  in  Pocmosa.  la 
Aisam  I  have  been  informed  that  there  are  Pangolins  of  very  large  size,  in  allpiobaht- 
lity  a  distinct  species :  and  from  the  same  region  a  still  more  interesting  ^edss  of 
edentate  animal  may  be  looked  for  by  aoologists. 

With  these  preparatory  observations,  I  now  proceed  to  notice  a  species  i^ich  s^ 
pears,  so  far  ss  I  can  find,  to  be  undescribed ;  but  I  regret  to  add  that  I  have  been 
unable  to  learn  its  native  locality.  It  approaches  very  near  to  the  '*  Phattagca"  rf 
Buffon,  or  Long-tailed  Pangolin  of  Africa,  but  has  the  tail  considerably  less  elongslid 
than  in  that  species,  though  more  so  than  in  any  other  known  to  systematic  Zoology. 
i  shall  designate  it  Manig  kptura.  Length  of  the  specimen  thirty-nine  inch% 
of  ithich.  the  tail  measures  eighteen,  and  the  head  four;  on  each  foot  are  five  dans, 
the  innermost  on  the  fore-feet  minute :  although  considerably  larger  than  two  speci- 
mens before  me,  which  I  refer  to  JIf.  Javamca,  the  claws  on  its  fore-feet  v^  smaller  nd 
more  curved,  while  those  on  the  hinder  are  longer :  in  (presumed)  Jawamca,  the  nuidk 
fore-claw,  though  worn  at  the  tip,  measures  fully  an  inch  and  three-qnaiten»  and  tkt 
next  externally  one  inch  and  three-eighths ;  whereas  the  corresponding  measurMuna 
in  the  new  species  are  one  inch  three-eighths,  and  one  inch :  but  on  the  l>i«d  foot,  the 
middle  claw  of  JawnUca  scarcely  exceeds  three-quarters  of  of  an  inch,  and  the  next  ck- 
temally  is  under  five-eighths  of  an  inch ;  while  in  the  new  species  these  measoie^  lespw- 
tively,  an  inch  and  a  quarter,  and  one  inch :  following  out  the  comparison,  the  head  rf 
leptura  is  considerably  more  slender  and  elongated,  measuring  two  inches  and  thn^ 
eighths  from  eye  to  snout,  and  having  no  trace  of  ear-conch;  in  Jawamiea  theieiis 
distinct  ear-conch,  and  the  distance  from  eye  to  snout  is  but  an  inch  and  five-eighlb; 
the  animal,  however,  being  consideiably  smaller,  though  not  in  that  proportion.  la 
Javanka,  the  scales  upon  every  part  are  comparatively  unifonn  in  sixe^  and  thoe  isas 
abruptly  marked  difference  of  dimensions  between  those  of  the  head  and  neck ;  in  the  nee 
species,  as  in  pentadactyia,  those  of  the  head  are  very  much  sBsaller :  in  the  ftnni^ 
the  lateral  scales  of  the  body  are  strongly  carinated,  while  in  the  latter  they  are  bat 
very  slightly  so  indeed :  the  scales  on  the  fore-limbs  are  much  smaller,  more  nune- 
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nii%  tad  ddEetentiy  disposed,  in  the  new  species  from  what  they  tre  in  Jawmiea, 
appesiiag  as  bexsgons  instead  of  lying  in  quincunx  order;  on  the  hind-limbs  the  same 
tivenity  exists,  but  is  less  strongly  marked.  Protruding  from  beneath  every  scale  of 
Jtmmea  are  seven  or  eight  conspicuous  bristles;  while  in  iepiura  one  or  two  only 
csi  be  diKsmed  here  and  there,  scarcely  more  than  in  peniadactjfla.  The  number 
flf  Klies  of  scales  eonsisti  in  Ifptttra  of  nineteen,  and  in  Javanica  of  seventeen ;  the 
leslnl  row  from  the  occiput  to  the  tail-tip  of  the  former  consists  of  fifty-three,  to 
fUek  may  be  added  ten  upon  the  head.  Lastly^  the  under-parts  are  less  hispid  in 
'^ters  than  in  Javamea,  and  the  tail  is  both  narrower  and  longer.  The  general 
cslonr  of  (he  scales  in  tepiura  is  deep  rufous>brown,  while  those  of  Javanica  are 
Uickish-brown,  and  of  pefUadaeiffla  whitish  or  glaucons-brown.  In  the  specimen 
low  piesented,  however,  of  the  latter,  as  before  remarked,  the  colour  of  the  Scales  is 
Mer  and  less  glaucous  than  usual.* 

vflbne^  above  was  written,  die  extremelj  Interestiog  aococmt  of  the  ordinary  Indian  Pangolin, 
lyltastBeaatTickeyk  has  appeared  la  the  Jumrml  (mmte,  p.  2S1,  «#  t«q,),  and  tlie  analogies  pi«- 
MSiad  bj  this  animal  and  the  Great  Anteater  (Mfnueopkagajmbatm)  of  South  America,  of  whkdi 
M  interestiiig  a  notice  has  been  published  by  M.  Schombuxgk,  (P.  Z.  S,  1899,  34,)  axe  worthy  of 
Magitadied. 

lbs  cslsasion  of  the  fosoes  was  observed  m  both  instances ;  and  M.  Schomburgh  supplies  us  with 
aUit  ss  to  ehat  fbod  the  PaagoUn  may  not  improbably  be  naaintained  upon  in  captivity.  Of  an 
sfalt  Mffntewphaga,  he  writes  :  "  It  began  to  feed  on  the  tfiird  day ;  we  gave  it  ants  and  fiuina ; 
tte  ktter,  a  preparation  of  cassada  root,  it  never  reAised.  The  ant's  nests  in  the  neighboutliood  were 
Ms  exhausted,  and  more  by  way  of  experiment  than  out  of  persuasion  that  the  animal  would  eat 
%  Mas  small  pieces  of  fresh  beef  were  placed  before  it ;  to  our  greatest  astonishment  it  ate  the 
Mat  trith  aridity,  and  has  sinoe  been  chiefly  Ibd  on  fresh  beef  and  fish.  We  obeerred  that  in  the 
Mine  of  three  weeks  it  evacuated  only  twice,  and  then  very  copiously ;  this  was  likewise  the  case 
vith  die  young  one ;  and  before  I  noticed  the  same  drcumstanoe  with  the  adult,  I  thou^^t  its 
Antlt  wss  partly  caused  by  constipataon."  So,  likewise,  in  Lieutenant  Tickell's  Pangolin,  after 
l^bsA  futod  several  days,  "  there  was  a  quantity  of  the  remains  of  ants  in  its  stomach,  and  the 
MaBvasfeiloffceces.'* 

The  Mpvieeophi^  **  secretes  a  liquid  substance,  transparent  like  water,  which  drops  almost 
Msstaatly  out  of  its  nostrils  and  month ;  this  is  the  more  remarkable,  as  it  used  very  little  water." 
h  does  not  appear  that  the  same  was  noticed  of  the  Pangolin. 

Thtt  prodigious  strength  of  both  animals  is  sufficiently  attested  by  the  osseous  and  muscular 
<BBflRmations  subservient  to  its  display. 

Both  raise  themselves  on  the  hind  legs  to  reconnoitre  ;  but  the  Mffrmeeephaga  exhibits  the  more 
Waal  ttmcUue  having  reference  to  this  habit,  as  it  possesses  plantigrade  hind-«oles ;  while  the 
■cightijiess  of  the  tail  may  be  inferred  to  afford  considerable  aid  to  the  Pangolin  in  enabling  it  to 
SMiatain  thoee  remarkable  attitudes  observed  by  lieutenant  Tickell.  While  the  latter  crea- 
tae,  however,  would  appear  to  be  wholly  incapable  of  active  defence,  the  former  rises  on  its 
kttuebes,  and  strikes  with  the  sharp  claws  of  one  of  its  fore-feet  at  its  enemy,  while  the  other 
lOBains  pendent,  and  only  in  cases  of  great  danger  throws  itself  on  its  back,  and  strikes  with  both 
ftei-feet,  or  embraces  with  its  fatal  hug.  The  little  two-toed  Anteater  has  likewise  been  observed 
to  defend  ilaelf  by  striking  with  one  of  iU  fore-limbs. 

The  very  curious  little  animal  last  noticed  has  been  ascertained  to  feed  on  the  nymphs  of 
uhoicsl  HifmemopUra,  which  it  seises  with  great  address  by  means  of  its  nipper-like  fore-daws ; 
sad  M.  Schomburgh  relates,  of  the  Great  Anteater,  that—"  It  attempted  frequently  to  take  np 
Objects  with  its  paws ;  in  which  manoeuvre  its  long  daws  assisted  wonderftilly.  *  *  *  It 
dimbed  up  the  palings  of  its  pen  with  great  agility,  never  using  both  of  its  arms  at  a  time,  but 
flnt  oee  and  then  the  other ;  and  if  it  had  taken  hold  suffidently  with  its  daws,  it  raised  the  whole 
body,  and  brought  up  the  hind-liBet  We  may  oondude  from  this  fitct  upon  the  strength  of  the 
arasdes  of  its  fore-limbs.  The  great  muscle  of  the  arm,  of  one  which  we  dissected,  was  two  inches 
vide,  sad  three-eighths  of  an  inch  thick. 
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Among  the  tpecimeni  procured  in  the  neighbourhood,  1  shall  only  notice 
Packytoma  marffutaium,  which  1  find  ia  of  common  occnrrenee  in  this  ficiBity. 

Atbi. 

Lieutenant  Tickell's  Birdi  consist  of  1!K)  specimens,  which  are  refenible  to 
one  species,  twenty-seven  of  which  are  new  to  the  Society's  Mosemn,  and  haTe 
bled  me  to  identify  many  of  those  described  by  M^or  Franklin  and  Colonel  SyiECi, 
(in  the  '  Proceedings  of  the  Zoological  Society'  for  1831  and  1832.)   I  dittingnish  sack 
as  are  new  to  our  Museum  by  an  asterisk. 
'    Palceomis  Aiexandrima:  female. 
P.  torquatus,  ditto. 
Falco  luggur^  Jerdon,  ditto. 
F,  tinnuneulus. 

•  AquUa  Vmdhiana,*  Franklin,  P.  Z.  S,,  1831,  114. 

*  Spizmtut  (Vieillot)  dOtoguhris,  Tickell ;  genus  IHtaelui,  Uodgeon,  J.  A.  8^  ▼. 
228.  Length  twenty-two  inches,  or  rather  more,  of  wing  from  bend  sizteen  inches 
and  tail  ten  inches;  bill  over  curve  (including  cere)  one  inch  and  three-quarten  to 
forehead,  and  one  inch  and  five-eighths  from  point  of  upper  mandible  to  gape ;  tins 
three  inches,  and  feathered  to  the  toes.  Qenend  colour  of  the  upper  parts  Usck, 
with  a  shade  of  brown ;  the  nuchal  feathers  white  at  base,  and  the  occipital  proloegcd 
to  form  a  crest  two  inches  and  a  half  in  length :  throat,  fore-neck,  and  breast  pare 
white,  the  sides  of  the  last  having  a  narrow  black  central  streak  to  each  feather:  beilj, 
flanks,  under  tail-coverts,  fore -part  of  the  under-surface  of  the  wings,  and  plumage  of 
the  legs,  deep  rufous,  darkest  on  the  lengthened  tibial  featheia,  and  streaked  longttadi- 
nally  with  black  on  the  sides,  the  posterior  feathers  of  which  (under  the  wing)  art 
wholly  dusky-black ;  rest  of  the  wing  albescent  underneath,  the  terminal  portion  of  the 
primaries,  beyond  the  emargination  of  their  inner  vanes,  barred  inferiorly  with  Uack, 
and  chiefly  on  the  inner  vanes,  the  outer  but  very  faintly  so ;  and  tail  brownish  above, 
the  central  feathers  darkest,  and  albescent  like  the  wings  on  its  under-surface,  iHiick 

"  I  have  alrsady  remark«d  how  fond  the  young  one  was  of  climbing,  and  this,  conpled  wfdi  vkai 
I  have  Juit  now  zelated,  makes  me  not  doubt  that,  if  dreumstanoes  ahoold  require  it,  they  cfiab 
trees  in  the  wild  state  with  the  same  agility." 

The  mode  of  walking  mpon  the  knuckles,  with  the  claws  bent  upwards  and  inwards  to  the  bfr  ■ 
common  to  both  genera,  though  confined  to  the  fore-feet  in  MyrwteeopkagOy  whereitf  the  tnochiat 
claws  ere  however  better  protected,  being  received  into  a  groove,  while  a  caUons  pad  ptofeen  ts 
increaie  the  surface  upon  which  the  animal  treads.  The  fosdl  genera  Jf<ynftrrfw,  M^^trngt. 
and  CalodoHt  would  appear  to  have  advanced  on  the  ground  in  the  same  manner  aa  their  raccetaUi* 
the  MfrmeeophagtBf  being  intermediate  to  these  animals  and  the  Sloths,  and  especially,  it  wtmA 
seem,  approximating  the  diminutive  two-toed  Anteater;  and  as  tiiis  South  American  gra^  ii 
represented  in  the  Old  World  by  the  Pangolins,  which  likewise  have  enormous  fossil  eongeaas. 
so  the  other  great  American  group  of  Armadllloes,  with  their  huge  fossil  allies  (the  H^pkfkarm, 
Lund,  veL  Olfpiodon,  Owen,  ftc.),  is  represented  in  Africa  by  OrpeUroptu;  and  who  shaBajt 
when  the  fossil  treasures  of  that  grand  continent  shall  have  been  exhumed,  what  mighty  creatBifs 
of  the  past  bearing  that  affinity  to  the  existing  OrjfeteroptUt  which  the  giant  Pangolins  and  iagt 
Edentata  buried  in  other  continents  do  to  their  existing  analogues  of  the  same  ragioas^  may  ones 
more  glory  in  the  light,  to  uphold  the  classic  fame  of  Africa  as  the  "  land  of  monstan  f 

*  I  regret  to  add  that  this  and  several  other  specimens  have  since  been  utteriy  desUujed  by 
the  Dermutett  their  skins  not  having  been  poisoned,  while  other  and  paisoned  skias  that 
were  with  them  have  totally  escaped  Injury.— B.  B. 
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ku  a  Mries  of  narrow  dusky  bands  indiatinct  on  the  outermost  feathers,  and  sneces- 
arcly  noore  developed  to  the  central;  above,  these  bands  are  also  seen,  but  obscurely : 
thtear-coverti  are  white  towards  the  eye,  and  elsewhere  rufous,  each  feather  having  a 
nedial  strenk  of  black.  '*  Irides  dark ;  beak  leaden-blue,  iti  cere  and  base  wax-yellow ; 
IM  yellow*  and  talons  black,"  the  latter  laige  and  powerful.  The  plumage  of  this  fine 
«pf^myn  had  been  newly  renovated,  and  a  few  of  the  old  feathers  remaining  on  the 
visgs  and  among  the  upper  tail-coverts  are  of  a  moderately  dark  brown  colour,  con- 
tacing  with  the  much  darker  or  blackish  hue  of  what  is  evidently  the  livery  of 
astnrity. 

OrtMtus  CHamatonm,  Vigors,;  unAiiatiu,  Vigors,  P.  Z.  S.,  1831,  170,  and 
figured  in  Gould's  *  Century,'  part  I :  male  and  female. 

Circus  meioMoleucoi :  marked  female,  in  dress  precisely  resembling  that  of  the  male. 
This  species  is  not  rare  near  Calcutta. 

C.  Swamsomn,  A.  Smith,  8, 4fr.  Joum.  1831;  C.  paUidus,  Sykes,  P.  Z,  S.,  183'A 
ft:  female. 

Otus  brachyotus. 

Nmox  tuffubris;  Strix  luffvbris,  Tickell,  J.  A.  S,,  II.  572;  Nmox  NipaUnsis, 
Bodgson,  Madras  Jl.,  No.  XIV.  p.  23. 

AtAeme  bidiau ;  Noctua  Jndiea,  Franklin,  P.  Z,  ^.,  1831;  115;  Strix  Brama, 
Temminck. 

•Atk.  unduktha;  Strix  undulata,  Tickell,  J.  A,  S.,  II.  572.  Ath,  erytkroptenu^ 
Gould,  P.  Z.  S.^  1837, 136;  Noctua perlineata,  Hodgson:  male  and  female. 

Strix/tammea. 

^Bucerot  Malabaricus :  two  fine  specimens. 

*B.  gingianus .  two  adults  and  a  young  specimen. 

Coraciat  Jndica:  two  specimens. 

Merops  viridis,  v.  Jndicus, 

*  **  Bucco  viridiSf  Gmelin ;  B.  ZeiUmicus,  Latham,  Brown,  III.  Zool.  pi.  XV. ; 
Kettorea,  Vieillot ;  B.  LathanU,  Vieillot,  End,  Method, ;  B.  canicept,  Franklin, 
P.  Z.  S.,  1831, 121."  Jerdon,  Madras  Jl.  XI.  217. 

B.  JmUcus:  two  specimens. 

Picus  (BrackylopkusJ  Bengalensis :  male  and  female. 

*  P.  (Dtndroeopus)  Mahrattensis :  male. 

nanus.  Vigors,  P.  Z,  S,,  1831,  172:  male. 

(Meiglyptes)  badius :  female. 

Centropus  pyrrhoptsrus :  female. 

*  C.  lepiduSt  Horsfield,  Un,  Trans.  XIII.  ISOf.  Length  fourteen  inches,  of  wing 
six  inches  and  one-eighth,  and  middle  tail  feathers  seven  iaches  and  three-quarters,  ex- 
ceeding the  outermost  by  three  inches  and  seven-eighths;  bill  to  forehead  one  inch,  and 
to  gape  one  inch  and  a  quarter ;  tarse  one  inch  and  three«quarters ;  long  hind  claw 
an  inch  one-eighth.  General  colour  dark  chestnut-brown  above,  pale  fulvescent 
underneath,  passing  into  white  on  the  throat  and  belly;  wings  principally  bright 
chestnut-rufous,  and  tail  black,  more  or  less  rayed  across  with  rufous.     The  plumage 

t  I  have  reoognisad  this  spedas  from  Dr.  McCleUsnd's  drawing  of  an  Assamese  specimen 
innsniltted  to  the  India  House,  and  referred  by  Dr.  Horsfield  to  this  spcdes ;  the  description  abore 
referred  to  being  insoflldent  for  the  purpose. 
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of  the  upper-paiti,  to  the  inter^capiilaries  and  sc&pnlariet  incfaiRTe,  and  of  tKelovn 
parts  to  tha  breast  incliuive,  ia  of  the  usual  chanctor  in  this  genos,  having  rigid  uA 
pointed  shafts,  which  are  yellowish-whito,  contrasting  on  ^e  upper  parts  with  a 
duaky  border ;  while  the  feathers  on  the  hind-part  of  the  back,  rump,  and  on  the  bdly, 
are  short  and  downy :  scapularica  indistinctly  baired  with  dusky,  «a  alto  the  feathefs  on 
the  sides  of  the  neck  and  breast,  the  ban  on  these  being  contiaeted  into  spots :  sidsiy 
tibial  plnmes,  and  under  tail* coverts,  fahescent^white,  and  more  distinctly  bami 
with  black.  The  specimen  described  is  a  young  male,  which  had  neatly  assnoied  the 
adult  plumage,  but  has  a  few  feathenof  the  jurenescent  garb  remaining;  the  adik 
primaries  and  secondaries  are  thus  shown  to  be  uniform  ohestnut^rafous,  while  the 
immature  are  barred  with  black ;  and  the  adult  tertiaries  only  diHer  from  the  pti- 
maries  in  being  tinged  with  dusky :  tail  black,  with  a  slight  green  shine,  and  tipped 
with  whitish,  the  uropygials  and  upper  coverts  barrod  with  rufous :  rump  daafcji 
tipped  with  rufescent  and  whitish,  and  belly  pure  white.  '*  Irides  caxmiBe.  Bill  light 
horn :  and  legs  dark  leaden*blue." 

Macropieryx  hngipetmii,  Swainson ;  flimiMio  HecMo,  Tem. :  male. 

Cryprirma  WigetbuHda* 

Pastor  trittis. 

P.  cinertut,  Jerdon :  two  specimens. 

*BdoUiu  carulescent, 

Laniut  Hardwieku. 

Orauealui  Papuentis;  G.  Nipalensis,  Hodgson,  *  Indian  Review,'  I.  327 :  male 
and  female. 

Pericroeotut  (PJuBtucormt^  Sm.J  prmceps :  a  male  and  two  females. 

Musdcapamelanops,  Vigors,  P,  Z.  S.,  1831,  171,  and  figured  in  Gould's  Cmtvj, 
plate  VI. 

Mi.  ccemUa,  Vieillot ;  M.  oecyniaUi,  Vigors,  P.  Z.  S.,  1831, 97 :  female,  being  tbe 
M.  c€Bruleoeephala^  Sykes,  P.  Z.  S.^  1832,  85. 

*Af.  picatOt  Sykes,  P.  Z.  S.^  1832,  85 :  two  males.  This  species  is  ennneoedy 
identified  by  Mr.  Jerdon  with  the  M.  hirundmacea,  Reinwardt,  v.  M.  obtexn, 
Horsfield,  Xm.  Tratu.  XIII.  I4fi,  and  figured  by  him  in  the  <  Zoological  R«eeuch«f 
in  Java' ;  but  the  latter  is  at  once  distinguished  from  it  by  having  no  white  on  the 
wings,  nor  on  the  sides  of  the  neck ;  neither  are  any  of  its  tail-feathers  white-tipped. 
The  African  Af.  picaia  of  Swainson  was  subsequently  so  named,  and  must 
quently  receive  another  appellation. 

*  M,  Poonmsis,  Sykes,  P.  Z.  S.  183%  85. 

*  Muscicapa  (?)  auperciUarit,  Jerdon,  Madrat  Journal  No.  XXV L  16; 
alboguiariSt  Nobis,  ante,  p.  190. 

*Hirundo  Mfera,  Stephens;  H.  JiUcaudaia,  Franklin,  P.  Z,  ^.,  I83I,  IIS; 
Wire-tailed  Swallow  of  Latham. 

Leotjoeosut :  male  and  female. 

pusiUus;  Hamatorms  (Sw.)  ptuilhts,  Nobis,  Report  for  last  September,/, 

A,  S,  IL  841:  male  and  female. 

Chloropsis  aurifrons,  Jardine  and  Selby ;  Chi.  cafmarAyncAof,  Tickell,  /.  A.  S.  IL 
577 :  two  specimens  marked  female,  and  not  differing  in  plumage  from  the  adult  nak^ 
further  than  that  then  is  less  yellow  surrounding  the  black  of  the  fore-neck.  Thm 
handsome  species  is  no  despicable  songster,  and  lives  and  sings  well  in  confinement 
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lora  typhta;  J.  scajmlaris,   Horgfield ;  MotaciUa  tubviridis,  Tickell,  J,  A,  S, 
U.  577. 

•PanuxttniingenifS,  Vigon,  P.  Z.  S.,  1831,  9^  and  figured  in  Gould's  *  Century/ 
pL  XXIX,  fig.  1. 

•P.  NipcJentiti  Hodgson,  iM.  Rev,  II.  31  (P.  ccesius,  TickellJ  :  two  males. 
This  bird  agrees  minutely  with  Mr.  Hodgson's  full  description,  excepting  in  being  a 
trifle  smaller.  Length  about  five  inches,  of  wing  two  inches  and  a  half,  and  tail  two 
inches  and  a  quarter ;  bill  to  forehead  (through  the  feathers)  seven-sixteenths  of  an 
inch,  and  to  gape  half  an  inch;  tarse  five-eighths  of  an  inch. 
^DendrophHafrontoUs,  Swainson. 

•Siita  castatuwentrit,   Franklin,  P.  Z,  S,,  1831,  121,  and  figured  in  Jardine 
tad  Selby's  *  Illustrations  of  Ornithology,*  pi.  CXLV,  the  beak  being  represented  much 
loo  short :  male  and  female ;  the  latter  haying  the  under-parts  very  much  paler  rufous 
tiita  in  the  male.    Although  I  entertain  no  doubt  that  this  is  the  species  indicated  by 
Msjor  Franklin,  still  our  Museum  contains  a  specimen  of  another  species  to  which  the 
Latin  definition  furnished  by  that  gentleman  equally  applies.    This  latter  is  altogether 
a  stouter  bird,  with  the  bill  especially  much  broader,  and  not — as  in  the  other — distinctly 
aid  conspicuously  compressed  for  the  basal  two-thirds :  length  of  wing  three  inches 
and  one-eighth,  and  of  tail  an  inch  and  three-quarters;  whereas  in  the  male  and  female 
euUmeoveniris,  these  measurements  are  respectively  three  inches  and  two  inches 
Mven-eighths,  and  an  inch  and  a  half.    The  generic  markings  and  coloration  are  so 
oiilar,  that  really  1  do  not  see  how  the  dry  specimens  can  be  further  characterized  apart ; 
yet  a  glance  suffices  to  shew  their  non-identity  as  species,  and  the  one  now  indicated  is 
eoasiderably  more  allied  to  the  British  Nuthatch  than  is  the  other,  which  last  displays 
a  dose  affinity  with  Dendraphila,  not  observable  in  that  with  which  I  am  comparing 
it    With  respect  to  colour,  the  hues  of  casianeoventris  are  altogether  softer  and  more 
delicate,  and  in  both  sexes  the  grey  of  the  upper  part  of  the  bead  and  neck  is  oonspi- 
caously  paler  than  that  of  the  back ;  whereas  in  the  other,  although  the  head  and  nape 
are  seen,  on  particular  inspection,  to  be  somewhat  lighter  than  the  back,  this  would 
learcely  be  noticed,  unless  attention  were  expressly  directed  to  the  observation.     In 
eukmeooeiUris,  the  upper  tertiaries  are  uniformly  bluish-grey,  and  in  the  rest  there  is 
la  stroncly  marked  distinction  between  the  dusky  of  the  inner  web,  and  the  grey 
external  margin ;  but  in  the  other  species,  the  external  blue*  grey  contrasts  abruptly 
with  the  black  of  the  internal  portion  of  the  feather,  which  last,  too,  extendd  over  a 
considerable  part  of  the  outer  web,  as  is  not  the  case  in  castaneoventris :  this  dis- 
tinction may  perhaps  vary  somewhat  in  amount  of  development  in  different  speci- 
mens, but  I  suspect  will  always  be  found  to  prevail  more  or  less   decidedly.    In 
the  male  8,  ctutaneevetUris,  the  colour  of  the  whole  under-parts,  from  the  white 
thioat  to  the  mottled  under  tail-coverts,  is  of  a  deep  dark  ferruginous;  while  in  the 
rcmale  it  is  not  very  much  darker  than  in  a  British  Nuthatch,  having  the  fore-neck 
ind  breast  a  sort  of  dull  isabelline  hue  tinged  with  ferruginous,  and  the  belly  and. 
Banks  darker  and  more  deeply  tinged  with  the  latter.    In  the  new  species  (sex  un- 
known), the  fore-neck,   breast,  and  lower  parts  are  uniformly  coloured,  and  much 
pnier  than  in  the  male  castaneoventris,  but  deeper  than  in  the  female,  being  of  a 
lull  rusty   cinnamon  tint,   with  the  throat  and  beneath  the  eye  white,  as  in  the 
>thers.    1  shall  venture  to  designate  this  bird  S.  cinnamoventris. 

3  P 


460  Asiatic  Society.  [No.  123. 

A  species  is  figured  and  described  by  Messrs.  Jardine  and  Selby,  IlL  Om.,  pL 
CXLIV,  as  S'.  Hunalayentit,  which,  if  not  the  same,  most  be  very  closely  allied  to 
that  described  by  Mr.  Hodgson  (in  Joum.  As.  Soc.  V.  779,)  as  S.  Iftpalaisis* ;  tbe 
latternaturalist  also  describes  an  S.  coralUna  (he.  cU.J,  which  would  appear  to  border 
closely  upon  DendrophUa  froiUaUSt  and  there  is  another  DendropkUa  adverted  to  bj 
Mr.  Swainson  as  D.  /favipes,  with  which  I  am  unacquainted.  These  are  all  tbe 
Indian  species  of  the  present  group  I  as  yet  know  ot,  and  as  many  as  three  are  nov 
ascertained  to  inhabit  Europe,  besides  several  in  North  America. 

Oriolus  HodsonH,  v.  Asiatic  melanocephahu :  a  male  in  mature  plumage,  and  one 
in  second  plumage,  or  that  which  succeeds  to  the  nestling  garb ;  this  second  drea 
representing  the  O.  McCoshii,  Tickell,  J.  A.  S.,  II.  577,  and  being  generally  miiu- 
ken  for  the  female  livery  of  the  species. 

Turdus  unicolor,  Gould,  P.  Z.  S.,  1837,  136,  but  not  T.  unicolcr,  TickeU,  /.  A.S. 
II.  577 ;  which  latter  having  been  first  bestowed,  it  is  necessary  to  rename  the  pre- 
sent species,  which  I  therefore  propose  to  designate  T,  modestus. 

•r.  (Oreocmcla,  Gould,;  parvtrostris,  Gould,  P.  Z.  S.,  1837,  136:  two  males. 

Petrodncla  Mamtlensis  (fj  ;  Turdus  ManiUensiSt  Gmelin ;  le  Merle  SciUairt  de 
ManOle,  Buffbn,  Hist.  Nat,  Ois.,  II.  363;  P,  Pandoo,  Sykes,  and  the  female  P. 
Maal,  Sykes,  P.  Z.  S.,  1832,  87-8.  Accordingly,  this  species  would  extend  to  the 
PhiUipines,  Tenasserim,  and  Peninsular  India ;  but  I  am  not  yet  certain  that  tke 
Indian  bird  has  ever  any  rufous  on  the  under-parts.  A  specimen  from  Lu^&ia, 
which  I  adjudge  to  be  a  young  male  once  moulted,  has  the  whole  upper-parts,  tkrest, 
and  breast,  cyaneous,  tipped  with  dusky-brown  on  the  crown,  with  greyish — acna% 
which  passes  a  blackish  bar — on  the  interscapularies,  and  with  whitish— having  s 
similar  black  bai^— on  the  scapularies  and  small  wing-coverts ;  throat,  fore-pait  of  the 
neck,  and  breast,  also  broadly  tipped  with  fulvous-white,  having  a  black  subtermisii 
cross-streak ;  belly,  under  tail-coverts,  axillaries,  and  fore-part  of  the  under-saiftce 
of  the  wings,  deep  ferruginous,  the  abdominal  feathers  broadly  edged  with  vhitisfc, 
having  a  narrow  black  subterminal  band,  and  above  this  more  or  le«  cyaneous,  e^e- 
cially  on  the  flanks ;  wings  and  tail  dusky-black,  more  or  less  edged  with  cyaneoai 
and  whitish  :  in  this  state  of  plumage  it  is  the  Turdus  ManiUensis,  Gmelin.  A  spe- 
cimen from  Tenasserim,  minutely  agreeing  in  all  other  respects,  has  the  feathenof  tbe 
upper-parts  less  bordered,  the  axillaries  and  under-surface  of  the  wing  have  mttt\y 
a  few  slight  traces  of  the  rufous  colouring,  which  is  replaced  by  cyaneous,  the  Urge 
under  tail-coverts  are  partly  of  this  latter  hue,  which  is  also  considerably  devekpci 
on  the  abdominal  feathers,  and  almost  wholly  supercedes  the  rufous  on  the  flasb. 
Another  specimen  from  Tenasserim  has  but  a  very  slight  trace  of  rufous  left  towardi 
the  vent  and  bordering  the  under  tail* coverts,  being  elsewhere  wholly  cyaneoflv 
excepting  the  dusky  black  of  the  large  wing  and  tail  feathers,  and  the  tipe  of  looetf 
the  wing-coverts,  which  are  whitish.  Finally,  the  Chyebassa  specimen  is  totally  denii 
of  any  rufous  trace  whatever,  but  has  most  of  its  clothing  feathers  slightly  dusky-tippe^ 
with  minute  pallid  extreme  tips,  in  which  condition  of  plumage  it  accords  with  P.  Ps»^ 
doo,  Sykes.  A  female,  being  the  P.  Maal,  Sykes,  before  me,  (locality  unkaovai) 
corresponds  in  plumage  to  the  same  sex  of  the  Himalayan  P,  erythrogastra,  but  hii 

'  The  Society  has  aince  received  S.  Nipaientit  from  Mr.  Uodgaoo,  and  it  is  distiact. 
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tiie  apper-parts  of  a  dingy  bluish  grey-brown,  the  large  wiog  and  tail-feathers  prin- 
cipally dasky,  coverts  more  or  leas  whitish-edged,  and  under-parti  mottled  with  whi- 
tiih,  having  a  dusky  black  snbterminal  cross-band  to  each  feather.  In  P,  erytkrogaa- 
<ra,  the  deep  mfous  tint  of  the  under-parts  of  the  male  is  permanent  and  constant,  but 
in  a  very  few,  I  have  seen  an  additional  slight  rufous  patch  surrounded  by  the  cyaneous 
of  the  fore-neck. 

•MotaciUa  tariegata,  Latham,  Oen.  Hist.  VI.  320;  M.  pieata,  Franklin,  P.  Z.  S. 
1831, 119:  a  male  in  summer  and  another  in  winter  plumage. 
Antkus  arhoreus, 

Cumyris  Makretttensis :  adult  and  young. 
C.  Sola :  male. 

Zosterops  Maderaspatanus :  two  males. 
'PyrgUa/favicoUis :  female. 
*Awutdina  punctata  :  young  male. 

^Eftrtldaformota ;  FrmgUlaformoaa^  Latham,  Ind,  Orn.  I.  441,  23,  as  quoted  in 
Shaw's  •  Zoology,'  IX.  466 :  male. 

Brytkrotpiza — ?  (rosea,  apud  Hodgson).  A  species  very  different  from  the  B.  rodo- 
pepla  and  B.  rodoekroa,  figured  by  Gould,  and  which  is  commonly  sold  alive  by  the 
dealen  in  Calcutta.  I  have  now  several  living  specimens  of  it  Lieut.  Tickell  names  it 
Pprhda  roseatOf  but  I  doubt  much  if  a  prior  name  might  not  be  found,  although  I 
kve  myself  been  unsuccessful  in  satisfactorily  determining  the  species.  Length  five 
inches  and  three-quarters,  of  wing  three  inches  and  a  quarter,  and  tail  slightly  fork- 
ed, its  outennost  feathers  two  inches  and  a  quarter;  bill  to  forehead  above  three- 
eighths  of  an  inch,  and  considerably  bulged  ;  tarse  five-eighths :  general  colour,  in 
Tinier  aspect  of  plumage,  deep  ruddy  on  the  upper  parts,  passing  into  dusky* 
Meate  on  the  forehead,  rump,  and  upper  tail-coverta ;  the  nuchal  feathers  tinged 
vidk  ashy,  and  the  dorsal  margined  with  dusky-olive ;  throat  and  breast  roseate,  pal- 
ing below  the  belly,  and  lower  tail-coverts  rosy-white;  wings  and  tail  dusky,  the 
fcnthen  edged  with  ruddy-brown,  a  little  albescent  on  the  outer  edge  of  the  tips 
of  the  tertiaries;  bill  and  feet  homy.  In  summer  aspect  of  plumage  the  feathers 
hare  lost  their  marginal  edgings,  the  back  appears  greyish-brown,  and  the  crown, 
throat,  fore-neck,  and  rump,  are  brilliant  crimson.  The  female  is  altogether  olive- 
brown,  paling  below,  and  whitish  on  the  belly;  the  wing-coverts  and  tertiaries  are 
tipped  with  pale  yellowish-brown,  and  the  clothing  feathers  of  the  upper  parts, 
excepting  on  the  rump,  with  those  of  the  fore-neck,  breast,  and  flanks,  are 
centred  darker.  Song  a  feeble  twittering,  but  soft  and  pleasing,  intermediate  to  that 
of  the  European  Goldfinch  and  that  of  the  small  Redpole  Linnet;  the  call-note  much 
nsembles  that  of  a  Canary-bird,  which  group  indeed  this  species  nearly  approximates  j 

is  its  conformation. 
ColuMba  Javanica  :  an  injured  male. 

C.  (AisocomusJ  pumceus,  Tickell :  six  specimens.  A  splendid  species  of  Dove, 
allied  to  the  last,  and  also  nearly  related,  it  would  seem,  to  the  Javanese  C.  lacemu- 
^  of  Temminck ;  but  differing  from  that  species,  as  described,  by  having  dusky- 
black  upper  tail-coverts,  in  the  bill  not  being  "  wholly  black,"  but  vinaceous-purple 
at  base  with  a  greenish-yellow  tip,  and  presenting  some  other  minor  discrepancies. 
I'Cngth  fifteen  inches  and  upwards,  of  wing  eight  inches  and  three-quartexB,  and  tail  six 
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inches  and  a  half;  bill  to  frontal  plumage  three-quarten  of  an  inch,  and  taite  Mvea- 
eighthi  of  an  inch.  "  Iridet  orange  with  a  red  outer  circle  ;  feet  dull  lake.*'  Genetil 
colour  rich  and  deep  vinaceous^brown,  having  the  whole  top  of  the  head,  inclnding  the 
occiput,  whitish'grey ;  primariet  and  secondaries,  with  the  coverts  of  the  primaries, 
winglet,  and  tail  and  its  coverts,  black,  most  of  the  large  wing- feathers  inclining  to  grey 
towards  their  margins;  rump  also  black,  the  feathers  margined  with  glossy  dark 
amethystine-purple;  interscapularies  broadly  edged  with  the  same,  changeable  to 
green,  which  latter  predominates,  while  a  reddish  gloss  prevails  on  the  edges  of  the 
scapularies  and  wing-coverts;  throat  paler  in  some  specimens,  and  the  under-parts 
generally  less  glossy  than  those  above. 

GaUus  Bankivus :  male  and  female.  The  latter  remarkable  for  bearing  powerful 
spurs,  which  is  vsry  unusual  in  this  sex. 

Francolinus  vulgaris:  two  males  and  two  females.  The  Perdix  Hepbtamii  of 
Gray,  with  its  alleged  variety,  appear  to  me  to  be  meant  for  females,  or  perhaps 
young  males,  of  this  common  species. 

Pondicerianus :  male  and  fetnale. 

* Northim;  Potyptectron  AbrlAia,  Gray  and  Uardwicke:  female.  Length  eleven 

inches  and  a  half,  of  wing  five  inches  and  a  half,  and  tail  three  inches  and  five-eighths ; 
bill  to  forehead  three-quarters  of  an  inch,  and  to  gape  seven-eighths  of  an  inch ;  taiseone 
inch  and  a  half.  "  Irides  dull  orange,  bill  horn-coloured,  legs  and  feet  vermillion/' 
Space  between  the  bill  and  eye  almost  nude,  and  deep  coral-red  in  the  dry  specimen. 
All  the  upper  parts  rufous-brown,  with  two  or  three  black  bands  on  each  feather,  beyond 
the  last  of  which  the  tip  of  the  feather  is  less  rufous ;  there  is  also  a  number  of  minula 
black  specks  on  each  plume,  in  addition  to  the  bands ;  rump  and  upper  tail-ooverti 
minutely  freckled ;  the  tail-feathers  chiefly  blackish,  with  mottled  rufi»ns  bats  tending 
to  become  obsolete;  primaries,  their  coverts,  and>the  winglet,  spotless  duaky;  tt^mn 
blackish  and  subcrested ;  the  neck  olive-brown,  albescent  on  the  throat;  on  the  lower 
part  of  the  fore-neck  the  feathers  become  rufous  in  the  centre  and  tipped  vrith  black, 
being  laterally  margined  with  olive-brown ;  and  on  the  breast  and  flanks  thej  are  bright 
ferruginous  with  narrow  black  tips,  somewhat  like  those  of  an  English  cock  Pheesaat; 
belly  fuscous-brown,  and  under  tail-coverts  resembling  the  upper;  wings  and  tail 
dusky  underneath.  The  Perdix  ocuUa  of  Hardwicke  and  Gray  would  seem  to  be 
nearly  allied  to  this  species. 

Coiumix  dactyUsonans :  three  specimens. 

C.  teziilis,  Tem. :  a  female. 

*Hemipoditu  Dussumieri. 

Cursorius  Asiaticus. 

Pluvianus  Goensis :  two  specimens. 

P,  bilobus. 

Zimosa  melanura* 

Toianus  ochrqpuf. 

Anastomus  typus,  Tem. :  young. 

Ardea  Javanica  :  adult  and  young. 

•Porjgana  Akoolt  Ralius  Akool,  Sykes,  P.  Z.  5.,  1832,  164. 

^Mergus  serrator  :  female. 

Sterna  seena,  Sykes. 


1842.]  Asiatic  Society,  463 

*Carbo  aUfivenier,  Tickell :  female.  Length  about  twenty-nine  inches,  of  wing 
eleven  inches,  and  tail  (consisting  of  fourteen  feathers,)  seven  inches ;  bill  to  forehead 
(in  s  straight  line)  two  inches  and  a  half,  and  to  gape  three  inches  and  seven-eighths ; 
tane  two  inches  and  a  half;  longest  toe  and  claw  three  inches  and  three-quarters, 
(^lour  of  the  whole  under-parts  white,  but  apparently  changing  to  dusky  on  the  fore- 
neck  and  breast ;  flanks  dusky  brown ;  upper-parts  dingy  dark-brown,  but  a  number 
of  new  feathers  appearing  on  the  scapularies  and  shoulders  of  the  wings,  dark  silvery 
grey  with  a  moderately  broad  black  margin,  analogous  to  what  is  observed  in  various 
other  species ;  feathers  of  the  crown  and  sides  of  the  neck  slightly  margined  laterally 
with  whitish ;  bill  dusky  above,  the  rest  pale ;  gular  skin  yellow,  and  feet  and  mem- 
braaes  black. 

From  M.  M.  Liautaud  (Chirurgien  de  Marine)  and  Reymoneng  (El^ve)  of  His 
French  M^iesty's  Corvette,  the  Danaidet  I  h^ve  to  announce  the  presentation  of 
s  odlection  of  bird  skins  and  of  shells  from  various  regions ;  the  former  consisting  of, 
fintly,  the  following  European  species,  killed  in  France : — 

^Alcedo  ispida, 

*  Tardus  torquaius :  female. 
Otioius  Galbula,  ditta 
Stumus  vulgaris, 

*  Ckttradrus  pbivialis. 

From  Panama  (Republic  of  New  Granada), 
^Tanagra  episcopus. 

From  Chili  (neighbourhood  of  Valparaiso), 
^Turdus  MagsUankus,  Vigors,  P.  Z.  S,  1830,  14;  being  a  new  locality.  I  be- 
lieve, for  this  species,  which  is  allied  to  the  well  known  Robin  Thrush  of   North 
Anerica. 

From  Bone  Bay,  in  the  Caroline  Islands, 
*PtiUnofms  purpuraius,  Swainson :  the  example  of  which  most  elegant  species, 
heretofore  known  as  an  inhabitant  of  O  Tahiti,  has  unfortunately  been  denuded  by 
insects  of  the  skin  of  the  fore-part  of  the  forehead  and  throat. 

From  Lu^onia,  of  the  PhUippines, 
Petrocmcla  Mcmillensis  :  being  the  specimen  before  noticed  in  my  account  of  the 
collection  of  bird-skins  presented  by  Lieutenant  Tickell. 

^Cebleppris  ccerulescens.  Nobis.  Length  nine  inches  and  a  half,  of  wing  four  in- 
ches five-eighths,  and  tail  three  inches  and  a  half;  bill  to  forehead  (through  the  feathers) 
fifteen-sixteenths  of  an  inch,  and  to  gape  an  inch  one-eighth ;  tarse  three-quarters  of  an 
inch :  fourth,  fifth,  and  third  primaries  successively  longest ;  outermost  tail-feathers 
not  half  an  inch  shorter  than  the  middle  ones.  Colour  of  the  upper  parts  black,  the 
feathers  edged  with  bluish  dusky,  paler  on  the  forehead,  and  inclining  to  greyish 
on  the  rump;  tail  and  greater  wing-feathers  wholly  black:  lower  parts  uniform 
dark  greyish-dusky ;  the  tips  of  the  outermost  tail-feathers  paler  underneath:  bill  and 
feet  black,  as  are  also  the  lores. 

From  Captain  C.  S.  Bonne  vie,  of  the  Norwegian  Royal  Navy, — 
Specimens  of  Lqphastur*,  Nobis,,n.  g  ?  Allied  to  Pemity  but  wanting  the  peculiar 

*  This  may  possibly  be  the  genus  Butwpernis  adverted  to  by  Mr,  Jameson,  in  Cale.  Journ.  Nat. 
But.,  No.  III.  page.  520. 
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character  of  that  genus,  the  loral  feathers  resembling  those  of  most  other  FalcoRidm: 
beak  also  distinctly,  though  feebly,  toothed ;  and  the  cere  much  less  developed  than  ia 
Penus :  talons  very  feeble,  and  the  anterior  tanal  scales  but  semi -reticulate.  Rest » 
in  PerniSf  and  the  medial  occipital  feathers  elQngated,  as  in  P.  cristatus.  Cut.,  t. 
Falco  ptilorhynchuSt  Tern., — as  also  in  the  genera  Hyptiopus,  Hodgson,  ▼.  Lopkiaa, 
Lesson  Cpre-occupied  in  Icthyology),  v.  Lepidogenys^  Gray,  and  Spizatus,  Vieillot, 
V.  NisatuSf  Hodgson. 

*P.  JerdoTii,  Nobis :  adult  and  young.  Length  about  eighteen  inches  or  nearlr 
so,  of  wing  twelve  inches  and  a  half,  and  tail  nine  inches;  bill,  over  forehead,  including 
cere,  an  inch  and  a  half,  and  from  point  of  upper  mandible  to  gape  an  inch  five-eightbi; 
greatest  vertical  depth  about  five-eighths  of  an  inch,  and  arcuation  (as  in  Pemis)  very 
moderate ;  tarse  anteriorly  one  inch  and  three-quarters,  having  the  upper  half  feathered; 
middle  toe  and  claw  two  inches,  the  latter  barely  exceeding  three-eighths  of  an  inch,  sod 
hind  claw  little  more  than  half  an  inch.  Lengthened  occipital  feathers  of  aspatulate  fora, 
and  two  inches  and  a  quarter  long  in  both  specimens.    Plumage  of  the  ad  nit,  on  the 
upper-parts,  of  a  hair-brown  colour,  each  feather  broadly  terminated  with  dusky-browB, 
having  a  fine  reddish-purple  gloss,  which  terminal  portion  is  alone  externally  visible 
on  the  back  and  scapularies  ;  primaries,  secondaries,  and  tertiaries,  crossed  with  a  few 
bars  of  the  same,  and  the  latter  edged  at  the  tip  with  whitish ;  tail  light  hair-brown, 
with  a  broad  subterminal  dusky  bcmd,  and  three  successively  smaller  ones,  likewise 
successively  less  distant  to  the  base  ;  its  extreme  tip  whitish  :  beneath,  the  wings  and 
tail  are  whitish-grey,  with  only  the  terminal  bands  as  much  developcsd  as  abovc^ 
Lengthened  occipital  plumes  dull  black  ;  and  the  nape  and  sides  of  the  neck  rnfoos- 
brown,  with  a  medial  dusky  streak  to  each  feather,  more  or  less  developed.  Lower-para 
whitish,  somewhat  broadly  banded  across  below  the  breast  with  rufous-brown ;  the  sida 
of  the  breast  rufous  ;  and  a  mesial  line  on  the  throat,  fore-neck,  and  breast,  composed 
of  feathers  which  on  the  throat  are  almost  wholly  blackish,  becoming  less  deep  and 
mingled  with  rufous  on  the  fore-neck  and  breast,  where  laterally  margined  witii  white. 
Beak  horn-coloured,  with  a  pale  cere;  and  legs  have  probably  been  yellow.    Tke 
young  merely  differs  in  having  each  feather  of  the  upper-parts  slightly  mai^gined  with 
whitish,  and  those  of  the  lower-parts  are  analogous  to  the  immature  plumage  of  tke 
genus  Accipiter  ;  the  niesial  dark  streak  flanked  with  whitish  may  be  traced  alnost 
to  the  vent,  and  this  is  merely  the  same,  further  developed,  as  exists  upon  the  throat 
of  a  common  Indian  species  of  Accipiter^  viz.  A.  Dussumieri,  v.  Dttkkumensit  of 
Sykes.     I  dedicate  this  handsome  species  to  a  naturalist  to  whose  persevering  re- 
searches students  of  Ornithology  in  this  country  are  deeply  indebted,  and  whooe  in- 
vestigations, I  am  happy  to  say,  now  extend  throughout  the  series  of  the  animil 
kingdom,  and  may  be  expected  to  add  considerably  to  our  information  on  the  Zookgy 
of  India. 

Picus  leucogaster,  apud  Horsfield,  Catalogue  of  Javanese  Birds  prefixed  k» 
'Zoological  Researches  in  Java' :  P.  Javensis,  Horsfield,  JJn.  Trans,  XI H.  1 75; bat 
not  P.  leucogaster,  Reinwardt,  apud  Bory,  Diet.  Class.  tTHiH.  NaL  XIII.  507,  if 
the  size  be  there  correctly  stated;  the  breast,  too,  is  described  as  "noire^  rayee  de 
rouss&tre/'^  but  this  may  be  the  case  in  some  specimens,  as  a  few  of  the  pectoial 
feathers  of  a  female  in  the  Society's  Museum  have  slight  rufous-white  edginga,  and 
the  colouring  of  the  female  bird  is  otherwise  correctly  enough  described  by  M.  Boiy. 
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Dr.  HoTsfield  strangely  describes  the  P,  puherentulus,  Tern.,  as  the  female  of  this 
ipeciet,  but  we  now  possess  both  sexes,  and  the  female  only  differs  from  the  male  in 
IttTing  no  crimson  moustache,  nor  on  the  crown  but  only  on  the  occiput.  This  fine 
ipecies  is  closely  allied  to  the  P.  Hodgsomi,  Jerdon,  Madras  Joum.  vol.  XI.  215,  and 
tbere  admirably  figured,  but  is  not  quite  so  large,  having  the  wing  but  eight  inches 
a&d  ahalf,  and  tail  but  six  inches  and  a  half,  and  it  differs  in  having  scarcely  any  trace  of 
white,  above  the  tail,  but  only  a  narrow  incomplete  cross-band  just  above  the  coverts ; 
there  is  also  a  very  slight  lateral  margining  of  this  colour  to  the  feathers  of  the  throat, 
and  to  the  posterior  ear-coverts;  and  the  wings  inside  anteriorly,  with  the  axillaries,  are 
tiso  white;  the  white  of  the  belly  being  somewhat  deeply  tinged  with  fulvous.  The 
present  and  our  previous  specimen  are  both  from  Bengal.  A  much  injured  skin  from 
Tenasserim  has  considerably  more  white  about  the  croup,  thus  further  resembling  the 
Bsgnificent  P.  Hodgsonii :  and  I  make  no  doubt  that  the  so  called  Picus  maximus 
Malttyensis,  described  by  Dr.  W.  Bland  in  J.  A,  S.  II.  952,  refers  to  no  other;  the 
colouring  exactly  corresponds,  iffulvescent  be  read  for  "yellow"  on  the  belly  and 
VBder  wing-coverts ;  but  the  dimensions  there  assigned  considerably  exceed  those  of 
oar  specimens. 
Gracula  reHgiosa, 

*  Vanga  cristata,  Vieillot,  badly  figured  in  Griffith's  Animal  Kingdom,  VI.  486. 
Buploconuts  ergthropthalmos :  female. 

Captain  Bonnevie  being  desirous  of  putting  this  Society  in  communication  with  the 
Collegium  Academicum  of  Christiana,  for  the  purpose  of  exchanging  duplicates  of 
Indian  specimens  for  such  as  could  be  procured  for  us  in  the  North-west  of  Europe, 
I  have  gladly  assented  to  his  request  by  sparing  for  that  body  certain  duplicate  Zoolo- 
gical specimens,  for  the  most  part  procured  in  this  inmiediate  neighbourhood,  and  not 
required  for  the  Museum  of  the  Hon.  Company  in  London ;  and  I  have  also  furnished 
him,  at  his  kind  request,  for  transmission  to  the  Norwegian  institution,  with  a  list 
of  SQch  desiderata  procurable  in  Northern  Europe,  as  would  enrich  and  add  much  to  the 
interest  of  out  own  Museum, 

From  J.  J.  Athanass,  Esq., 

Phaenicopterus  ruber :  a  beautiful  adult  specimen  of  this  Flamingo,  forwarded 
alive  from  the  Upper  Provinces,  and  which  reached  us  before  life  was  quite  extinct, 
and  consequently  in  a  favorable  condition  for  being  properly  mounted,  its  plumage 
heing  uninjured,  with  the  exception  of  the  wings. 

Also  skins  of 

Gypaetos  barbatus,  Storr;  considered  by  Captain  Hutton  to  be  a  distinct  species — 
G.  Himalachanus,  J.  A.  S.  III.  22,  but  which  I  agree  with  Mr.  Hodgson  (Ibid.  IV. 
^)  in  inclining  to  regard  as  that  found  in  Europe  and  North  Africa,  the  more 
especially  as  among  the  drawings  of  the  late  Sir  Alexander  Bumes,  1  find  one  of  a 
specimen  devoid  of  the  dark  pectoral  cross-baud,  which  Captain  Hutton  presumes  to 
be  characteristic  of  the  Lammergeyer  of  the  Himalaya :  a  splendid  adult. 

Grcatus  undukUus. 

Prom  Dr.  Pearson, 

"  Accentor  Himalayaniis**  f;  vide  J.  A.  S.,  ante,  187. 

*  Distinct  l^om  two  species  of  Accentor  recently  forwarded  to  the  Society  from  Nepal  by 
Mr.  Hodgson. 
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From  David  Ross,  Esq., 

An  egg  of  the  Cassowary  (Casuaruis  galeatus). 

From  J.  P.  Hampton,  Esq., 

Plotus  VaiUamtH  v.  mekmogaster :  the  Oriental  Anhinga.  A  magnificent  sdult 
male,  in  finest  possible  condition  of  plumage.  The  anatomy  of  this  bird  I  only  Ytrj 
cursorily  examined,  from  pressure  of  other  occupation,  and  rather  regret  that  I  did  not 
put  the  body  aside  in  spirits ;  though  I  doubt  not  1  shall  soon  obtain  others,  at  I 
understand  the  Anhinga  is  not  rare  within  a  few  miles  of  Calcutta.  However,  the 
general  conformation  of  the  soft  parts  was  essentially  that  of  the  Connorants,  as  migkt 
be  anticipated ;  the  capacious  stomach  possessed  the  accessory  sac  (analogous  to  that  of 
the  Crocodile)  found  in  other  ToHpalmaH,  Cuv, ;  the  intestines  were  long  and  furnialH 
ed  with  the  two  small  ccsca  usual  in  this  group ;  and  the  sternal  apparatus,  which  ksi 
been  preserved,  is  absolutely  similar  to  that  of  a  Cormorant. 

From  J.  L.  H.  Gray,  Esq.  1  have  the  pleasure  to  record  the  dcmation  of  skins  ofi 
very  fine  pair  of 

Argus  giganteus,  Tem. :  male  and  female ;  and  one  of 

*  Phaeton ?  or  Tropic  bird ;  species  undetermined. 

From  Mr.  J.  Keirnander, 

*Aptenodytes  Patackonicus :  Patagonian  Penguin ;  the  brightly  coloured  portioa 
of  the  fore-neck  and  breast. 

From Borradaile,  Esq., 

Strix  /iammea :  the  common  Bam  Owl  of  Europe,  which  is  of  very  freqnest 
occurrence  in  Bengal  :  a  living  specimen,  since  dead  and  added  to  the  Museum. 

From  E.  B.  Ryan,  Esq.,  two  living  Hawks;  vis. 

Ekmus  melanopterus  ;  and 

Circus  rttfus :  both  mounted  in  the  Museum. 

From  Lieut.  Phayre,  through  Dr.  McClelland, 
.    Ardea  purpurea :  the  common  Purple  Heron ;  a  specimen  from  Arracan. 

Among  the  Birds  procured  in  the  neighbourhood,  or  from  the  dealers,  I  nuy  briefly 
notice — 

Palaomis  Alexandrimu,  v.  nipalensis,  Hodgson,  As.  Res.  XIX,  177:  yoasg 
male,  purchased. 

P.  Malaccensis :  ditto. 

*Lorius  omatusy  Stephens  :  ditto. 

*Falco  tinnunculoideSf  Tem.  :  adult  female. 

Circus  rufus  v.  aruginosus. 

C  Swainsonitf  v.  pallidus. 

C.  melanoleucos. 

Cuculusfugax,  Horsfield,  v.  C.  Lathami^  Gray  :  a  good  series. 

C.  canorus  :  the  true  British  Cuckoo,  which  I  have  now  living  in  a  cage. 

Phosnicura  atrata. 

*  Budyies  citreola  f 

*  Cotumix  textilis. 
Grus  cinerea. 

Parr  A  Indica  :  adult  and  young,  which  latter  totally  wants  the  conspicuous  white 
eye-streak  of  the  adult,  and  is  otherwise  so  different,  that  until  I  obtained  a  specuoea 
in  a  state  of  change,  I  rather  inclined  to  doubt  their  specifical  identity. 
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Dtndroeygna  mqfor,  Jerdon. 

Tadoma  BeUonii  ▼.  vulpanser,  Auct :  the  European  Shieldrake,  of  which  this  ii 
tke  Mcond  specimen  I  have  met  with  in  the  bazaar ;  and  lastly,  I  shall  only  further 
Bcntion 

Giartola  torquaia  ;  the  Collared  Pratincole  :  a  specimen  of  which  I  had  the  good 
fortnne  to  procure  alive,  leading  me  at  a  glance  to  perceive  its  true  affinities,  which 
beretofore  had  constantly  put  sled  me,  in  common,  I  believe,  with  every  student  of 
Zoology  who  has  bestowed  attention  on  the  classification  of  Birds.     Linnaus  arranged 
tius  bird  as  Hirtmdo  pratmcoia  ;  and  Baron  Cuvier  included  its  genus  among  his 
Eduuners  or  "  Stilt  birds;"  viz.  the  GraUatores,  or  **  Waders"  of  modern  English 
iTtteinatists,  remarking — "  Nous  terminerons  ce  tableau  des  ^cbassiers  par  trois  genres 
qu'il  est  difficile  d'associer  &  d'autres,  et  que  I'on  peut  considerer  comme  formant 
ifpaitoent  de  petites  families."    The  three  genera  adverted  to  are  Chionis,  Glareola, 
ind  Phaniooptems  ;  which  are  associated  also  by  M.  Temminck  in  his  heterogeneous 
aaemblage  of  odds  and  ends,  styled  by  him  Alectcrides,    Now,  of  these  three  genera, 
the  firrt,  or  that  of  the  Sheathbill  (Ckianu),  has  been  satisfactorily  referred  by  M. 
BUinville,  on  anatomical  data,  to  the  immediate  proximity  of  Hmmatopus,  an  associa- 
tioB  of  which  the  propriety  is  readily  seen  when  once  suggested*,  and  on  similar  data 
I  Jiare  long  been  satisfied  that  the  Flamingoes  (PJuerUcoptenu)  should  be  ranged 
uung  the  Lamellirosires  or  AnatidoB,  a  position  which  has  also  been  assigned  to  them 
bj  Mr.  Swainson :  this  latter  author,  in  common  with  most  of  the  recent  British 
writers  on   Ornithology,   has   referred   the    Pratincoles   to   the  CharadriadtB,   or 
Plover  family,    associating   them   more   immediately    with    Curtorius;    but   Mr. 
Jenyns  (in  his  British  yeriebrata),  really  as  if  selecting  the  most  outr^  posi- 
tion he  could  find,  has  included  this  genus  in  his  RaUidafl    There,  too,  Mr. 
Tsrrell  (in  hit  'British  Birds')  has  followed  him  in  grouping  it;  but  this  natural- 
iit  was  so  fortunate  as  to  obtain  an  egg  of  our  present  species,  which  he  has  figur- 
ed, and  remarks  that  "the  Pratincole  has  been  arranged  by  some  authors  with  the 
Swallows,  by  others  near  the  Rails :  but  1  believe,  with  Mr.  Selby,  that  it  ought  to  be 
iadoded  in  the  family  of  the  Plovers ;  and  had  1  known  its  Plover-like  habits  and 
eggs  sooner,  1  should  have  arranged  it  between  Cursorius  and  Charadrius**     -The  fi- 
gure of  the  egg  which  he  has  given,  however,  appears  to  me  to  accord  still  better  with 
By  view  of  the  affinities  of  this  genus.     Several  years  ago,  Mr.  Gould  called  my  at- 
tention to  the  fact  that  the  Collared  Pratincole  had  a  slightly  pectinated  middle  claw, 
and  suggested  to  me  whether,  after  all,  the  great  Swedish  naturalist  was  not  right,  at 
least  in  bringing  this  bird  among  the  Jnsenores  Fissirostres  of  Vigors ;  but  at  that 
tisie  I  inclined  to  hold  a  different  opinion,  and  so  far  as  the  structure  in  question  is 
concerned,  that  alone  could  scarcely  influence  the  systematic  position  of  the  genus,  as 
it  occuit  in  widely  separated  families^ ;  and  as  I  have  Airther  always  held  the  opinion 

*  Allied  to  ChionU  are  the  remarkable  genera  AttagU,  d'Orbigny,  and  Tinoehonu,  Yieillot,  from 
the  Sooth  American  Cordlllerai,  and  the  anatomy  of  these  equally  refers  them  to  the  same  system- 
ic ttation.    Vide  Zoology  of  the  Voyage  of  the  Beagle  under  Captain  Fitiroy. 

1 1  need  not  ask  what  character  it  has  in  conmion  with  the  Rails,  but  rather  what  it  has  not  in 
direct  and  obvioos  opposition  to  them  f 

I  &  ^.,  in  many  CaprimtOfidig,  Ardeada,  and  Pelieanida;  its  intent  being  apparently  to  cleanse 
the  rictaf  ttom  such  iish  scales,  &c.  as  may  adhere  thereto,  or,  in  the  initance  of  the  Caprimulffidiet 
to  deuich  the  legs  of  beetles  which  may  ditch,  and  thus  impede  the  bird's  swallowing  them. 

3    Q 
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that  the  Pressirostres  and  Lonffirostres  of  Cuvier  (correspondiag  to  the  Charadriadm 
and  Scolopaeida  of  modem  English  systematisU)  composed  but  a  lingle  great  series, 
essentially  distinct  from  the  CuUrirostreSt  Cuv.  {vel  Grmdoi  et  Ardeadm)^  which  the 
illustrious  French  zoologist  interposed  between  the  former,  an  analogous  conforma- 
tion was  not  wanting  in  that  series,  as  instanced  by  the  Black-tailed  Godwit  (Limosa 
melanura),  while  no  trace  of  it  occurs  in  the  Bar-tailed  Godwit  (L.fedoaJ.  Examin- 
ing, however,  the  entire  foot  of  a  recent  Pratincole,  it  will  be  seen  that  the  resen* 
blance  it  bears  to  that  of  Caprimulgus  extends  to  the  peculiar  scutation,  to  the  gene- 
ral form  of  the  toes,  and  especially  to  the  circumstance  of  the  back-toe  being 
directed  inward ;  and  whoever  has  witnessed  the  creeping  gait  of  a  British  Moth-hunter 
(Caprimulgus)  on  the  ground,  will  not  fail  to  recognise  in  that  of  the  Pratincole 
an  exact  similarity  :  moreover,  many  species  of  Caprimulffus  have  the  taxse  as  much 
elongated  as  in  Glareolat  and  I  have  been  informed  that  certain  of  these  wneaaJbUt 
numerously  on  the  mud  flats  near  the  shores  of  some  of  the  West  India  Islands,  whers 
their  habits  would  appear  to  resemble  those  stated  of  the  Pratincoles.    The  mode  of 
flight,  too,  of  the  latter  is  absolutely  that  of  the  Moth-hunters,  and  not  by  continaoBi 
flappings,  as  in  all  the  Charadriada.    But  what  first  led -me  to  perceive  the  affinity 
which  this  genus  bears  to  CaprimulguSf  was  the  expression  of  the  physiognomy  of  the 
living  bird,  as  I  held  it  in  my  hand,  and,  to  descend  to  particulars,  the  semi-tabokls 
form  of  its  flares^  and  downward  curvature  of  the  short  bill  seen  alike  in  both,  though 
the  latter  is  so  much  larger  and  stouter  in  Glareola ;  then,  looking  to  the  feet,  the 
similitude  was  at  least  equally  striking,  while  the  form  of  the  wings  and  tail,  and  mode 
of  flight,  were  such  as  might  be  expected  to  occur  in  a  diurnal  modification  of  the  finnily 
Caprimulgida,  and  together  with  the  wide  gape  helped  to  remove  this  genos  from  the 
grallatorial  order  altogether.    Even  the  egg,  as  figured  by  Mr.  Yarrell,  has  not  tlba 
pointed  form  at  one  end,  characteristic  of  those  of  the  Snipe  and  Plover  series ;  bat 
would  appear  to  resemble  nearly  that  of  a  CaprimtUffus,  in  shape  as  well  as  in  mark- 
ings.   On  the  other  hand,  the  discrepancies  of  Glareola  with  any  of  the  varied  foms 
of  nocturnal  Caprimulgida*  are  sufficiently  obvious  externally,  while  internally  there 
are  some  very  strongly  marked  differences  ;  such  as  the  configuration  of  the  sternam, 
which  is  doubly  emarginated  posteriorly,  and  otherwise  more  approximates  the  form  of 
this  important  portion  of  the  skeleton  of  the  CharadriacUtt  while  the  tongue  also  is 
broad  and  flat,  with  a  thin  serrated  tip,  and  the  muscular  coat  of  the  stomach  is  censi- 
derably  developed, — particulars  at  variance  with  the  type  of  Caprimulgidm^  but  wkicli 
I  only  now  briefly  advert  to,  since  I  have  not  lately  procured  an  example  of  the  latter 
family  with  which  to  institute  an  anatomical  comparison.    Upon  the  whole,  I  have 
arrived  at  the  opinion  that  the  Pratincoles  are  more  nearly  related  by  affinity  to  Cajsn- 
mulgida  than  to  any  other  family  in  the  class,  but  I  hesitate  as  to  whether  they  should 
be  actually  included  therein,  though,  if  so,  I  think  that  they  should  be  regarded  as  at 
least  constituting  a  very  distinct  sub-family,  apart  from  the  nocturnal  genera,  and  thas 
I  incline  provisionally  to  arrange  them. 

Kbptilia. 

Ail  that  I  have  to  notice,  in  this  class,  among  the  donations  of  the  past  month,  coc- 
sist  of  two  specimens  of  Testudo  geometrica,  very  young,  which  were  packed  with  the 

*  Caprimulgus,  CEgotheles,  Podargtu,  Stealornis,  NjfcHhimt. 
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other  specimens  received  from  Lieutenant  Tickell ;  and  a  small  banded  OymnodaC' 
Ifba,  from  Afghanistan,  nearly  allied  to  a  species  formerly  trantmitted  to  the  Society 
by  Lieutenant  Tickell  from  Midnapore,  and  for  which  we  are  indebted  to  Dr.  Thorn - 
•on.  This  I  shall  characterize  when  I  come  to  notice  certain  others  of  the  Gecko 
tribe,  which  1  am  now  trying  to  collect. 

PiSCBS. 

For  the  only  specimen  of  a  Fish,  the  Society  is  under  obligation  to  Dr.  Spry,  who 
has  presented  us  with  a  small  recent  example  of  Zygcena  laUceps,  Cantor,  (''Quar- 
ttrly  Journal  of  the  Calcutta  Medical  and  Physical  Society,'  for  July,  1837,  p.  316, 
and  beautifully  figured  at  p.  318)  -  it  was  taken  in  the  Hooghly. 

MOLLUSCA. 

The  interesting  series  of  Chusan  Shells  presented  by  Dr.  Cantor  to  the  Society, 
biTe  already  been  enumerated  in  his  letter,  and  accordingly  need  only  here  to  be 
thus  briefly  mentioned. 

Those  presented  by  M.  M.  Liautaud  and  Reymoneng,  consist  of  the  following 
ipceies,  of  which  such  as  are  marked  with  an  asterisk,  bear  the  names  with  which 
those  gentlemen  have  favored  me  •'  in  determining  some  of  the  others,  I  have  received 
the  kind  assistance  of  Dr.  Cantor  : — 

Prom  Toulon, 

*  Nahea  casianea. 

*  HeHx  variabilis. 

*  Pupa  cinerea  (Mink  ?) 
* maculqta. 

*  Cpdostoma  maculatum. 
From  Algiers, 

*  BtUimus  decoUatus,  Drapamaud. 
From  Teneriffe, 

CaracoUa  pyramidalis. 
From  Acupulco,  Mexico, 

FitsurtUa f 

From  Panama, 

BuUmus f 

From  Guayaquil,  Equatorial  America, 

*  Bulimus  depuHQt  Sowerby  (?) 
From  Monte  Video, 
Planorbis f 

From  Lima, 

*  Phjfsa  Peruviana,  Sowerby. 
Prom  the  Sandwich  Islands, 
Bulla fasciata,  Lamarque. 

Prom  Bone  Bay,  Ascension  Island  (of  the  Carolines), 

BuUmus f 

From  the  Phillipines, 

BuUmus  gracilis^  Lea,  Trans.  Am.  Phil.  Soc.  (n.  s.),  VII.  458,  and  pi.  XL, 
fig.  6;  being  the  third  or  white  variety  described  by  that  naturalist;  Luqonia. 
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Helix  gigantea :  Lu^nia. 

H,  pofychroa,  Sowerby,  P.  Z,  S.,  1841, 87,  subgeDos  CocAlogena,  de  P. ;  BuUmm 
viridO'Striaius,  Lea,  loc.  eit.,  ante,  p.  456,  and  pi.  XI.  fig  2. 

H.  lutethfasciata.  Lea,  Ibid.  p.  462;  and  pi.  XII.  fig.  13,  bat  of  a  leas  flattened 
form  than  is  there  represented :  Puerto  Galera. 

Cyclostoma  Woodianumt  Lea,  Ibid.  p.  465,  and  pi.  XII.  fig.  1. 

Mytilus ?  (Brackish  water.) 

From  J.  G.  Heatley,  Es^.,  I  have  the  pleasure  to  acknowledge  the  presentation  of 

a  large  and  interesting  collection  of  Shells,  chiefly  marine,  procured  from  both  tbe 

Asiatic  and  Australian  shores  of  the  Indian  Ocean.    The  number  of  species  oompriicd 

in  this  collection  is  far  too  great  for  me  to  attempt  a  catalogue  of  them  on  the  praent 

occasion. 

Insbcta. 

A  valuable  box  of  Insects,  collected  in  Afghanistan,  and  especially  interesting  iron 
the  attention  which  has  been  alike  bestowed  on  all  the  orders,  has  been  presented  to 
the  Society  by  Dr.  Thomson.  The  general  character  of  these,  I  may  briefly  remsik, 
and  as  may  be  supposed,  is  European,  with  an  admixture  of  tropical  forms,  aoalogooi 
to  those  found  on  the  Himalaya.  A  variety  of  British  species  occur,  and  amoug  t^ 
very  few  Lepidqptera  sent,  are  included  the  extensively  distributed  Cynthia  carAdf 
little  Polyommatus  Alexis  verus,  which  the  Society  also  possess  from  Kumisn, 
Hipparehia  Megara,  of  which  also  we  have  a  Kumaon  example,  other  qieciei  of 
this  group — one  common  in  the  vicinity  of  Calcutta,  and  a  handsome  white-boniend  • 
species  allied  to  H.  Semele, — a  Tkecla,  which  appears  to  be  the  European  Batka 
figured  by  Boisduval,  JTiestia  Pirene,  Sphinx  convolvulus,  the  domestic  BombytmBr\ 
and  five  or  six  other  species  undetermined.  The  number  of  HymenopUra,  CoUopUn, 
Orthoptera,Bnd  even  Diptera,  as  well  as  HenUptera,  is  considerable;  but  I  cannot  it 
present  do  more  than  notice  them  thus  generally  and  briefly. 

Again  congratulating  the  Society  upon  the  extraordinary  number  of  donations  witk 

which  it  has  been  lately  favored,  indicative  of  the  rapidly  increasing  interest  taken  in 

its  Museum,  and  which,  it  may  readily  be  conceived,  has  found  me  pret^  anfU 

employment  in  determining  so  many  species  as  have  been  enumerated,  not  to  meaMn 

various  others,  it  now  only  remains  to  subscribe  myself, 

Sir, 

Your  most  obedient  Servant, 

Edward  Blytb. 

Accompanying  plate  Figs.  1,  2,  3,  Skull  of  undescribed  Bos,  from  the  Keddak 
Coast,  in  the  London  United  Service  Museum  (vide  p.  447} ;  4,  occipital  viev  of 
Gaour's  Skull;  5,  Horns  of  the  Banteng,  or  Wild  Ox  of  Java  (p.  446) ;  6,  Head  of 
Cerrms  niger,  Blainville,  from  one  of  the  late  Dr.  Buchanan  Hamilton's  dia*- 
ings. — E.  B. 

Museum  qf  Economic  Geology. 
Read  the  following  report  of  the  Superintendent  of  the  Museum  of  JGco&oiaic  Gto* 
logy  on  a  specimen  of  Limestone,  from  Darjeeling,  referred  to  the  Mnseom  by 
Lieut.  Broom  K,  and  hi^  report  on  tbe  Museum  for  April,  1843. 
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H.  TomEBvs,  £«a. 

Stentarf,  AtUUic  Society, 

SiK,— I  have  to  report  upon  the  apedmen  of  Umeetone  from  Daijeeling  referred  Co  the  Miueiim 

bj  UfloCenaat  Broome,  that  it  ia  a  Tery  pure  italagmltic  Umeetone,  oontaiaing  ninety-vight 

per  eent.  of  pore  carbonate  of  lime,  the  remainder  eoniiiting  of  txacee  of  iron,  minute  portion!  of 

nlexp  and  some  animal  and  vegetable  matter,  to  whioh  its  colour  is  owing. 

1  On  a  large  scale,  the  produce  may  be  somewhat  less  if  it  is  found  that  fragments  of  other 

locks  are  imbedded  in  it ;  ours  having  one  or  two  small  fkagments  of  common  serpentine  j  but  this 

vill  make  but  little  difference  in  its  TaluB  as  a  usefU  limestone. 

S.  As  this  is  so  very  pure,  and  difibrs  so  much  from  the  kunkms  in  appearance,  and  by  the 

alneaee  of  silex  and  iron»  I  have  called  it  a  stalagmitie  limestone.  If  found  in  a  care,  it  Is  possible 

die  aijgiaal  rock  may  not  be  fitf  off,  and  that  organic  remains  will  be  fbund  beneath  the  floor  of  the 

csvcm :  both  should  be  carefully  searched  for. 

I  am.  Sir, 

Your  obedt.  servt. 

CUeaOa,  4/A  May,  1842.  H.  Pidoxmgtox, 

SuperinUndentf  Museum  Eoouomte  Geologp. 


Report  of  the  Superintendent  of  the  Mtuetan  of  Economic  Geology  for  the 

month  of  AprtL 

Miuntm  Eeomowne  Gm/o^.— We  have  nothing  to  report  here  for  the  present  month,  it  being  use- 
kii  to  undertake  any  arxmngement  when  we  should  have  to  break  it  up  again  in  the  approadiing 
noMval  of  our  cases  to  the  rooms  downstairs  which  are  to  be  appropriated  to  them,  and  these 
Bwt  fint  nndeigo  considerable  repairs. 

I  have  drawn  up  a  Circular,  explaining  in  a  popular  style  the  beneficial  objects  of  the  institutloa, 
vith  its  wants,  which  our  Secretary  has  sent  to  the  Press,  and  1  hope  it  will  be  ready  to  be  sub- 
Butted  at  our  next  meeting- 

Oeotogieal  and  Mineraiogieal  Department*. — We  continue  our  arrangements  here,  and  I  am  glad 
to  report  amongst  them,  that  after  a  persevering  search,  the  recovery  of  sixty^^i^t  specimens  out  of 
fCTesty-seren,  comprising  the  splendid  and  unique  chronological  series  of  Lavas  firom  Vesuvius, 
from  the  Cabinet  of  the  King  of  Naples,  which  was  presented  to  the  Society  by  our  late  President 
Ihs  Honorable  Sir  Edward  Ryan.  The  catalogue  of  this  series  with  a  translation,  is  in  the  hands  of 
tbe  Printers.  In  anticipation  also  of  our  now  receiving  Captain  Herbertfs  catalogues  from  Mr. 
Batten,  I  have  commenced  arranging  his  series  according  to  their  numbers.  I  am  also  pro- 
ceeding with  the  large  Geological  series  mentioned  in  my  lasL 

Jf«i«M»  Mcomom4e  Oeoldyy.— The  donations  have  been  two  botUes  Sulphur  water  Ikom  the  White 
Sulphur  aprings  of  Greenbrier  County,  Virginia,  by  the  Agricultural  Society. 

A  specimen  of  the  best  German  Lithographic  Stone,  tnm  Messrs.  Ballin  and  Co. 

Geological  aud  Mineralogieal.'-A  specimen  of  silidfled  wood  firom  Van  Diemen's  Land ;  and 

A  stalagmitie  ball  tnm  Chirra  Pooi^ee,  Ikom  P.  Heatley,  Esq. 

H.   PlDDXNOTOir, 

9oa  AprU,  184S.  Superintendentt  Mueemm  Seonomie  Geology. 

For  these  Presentatioxu  and  Contributiont  the  thanks  of  the  Society  were  accorded. 
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A  few  Instructions  for  Insect  Collectors*    By  V.  Tbbgbab,  Esq. 

Entomological  collectioiiB  are  now-a-days  rather  numerous  in  India, 
«nd  would  be  more  so,  if  the  mode  of  preserving  insects  were  generally 
inown.  There  are  many  better  qualified  than  myself  to  give  in- 
itnictions  on  the  subject,  but  as  the  few  directions  I  am  able  to  give 
may  be  useful,  I  do  not  hesitate  to  offer  them  for  the  Journal.  Inde- 
|«ident  of  its  scientific  value,  a  well-preserved  collection  of  insects 
k  an  object  of  attraction  and  interest  to  the  most  apathetic;  the 
degance  and  brilliancy  of  colouring,  in  some  equalling  the  rainbow 
hues  of  the  most  beautiful  birds ;  and  the  "  shapeless"  shape  of  others, 
m  which  they  exceed,  perhaps,  the  most  fantastic  formed  monsters 
of  the  deep,  with  the  wonderful  variety  of  both  colour  and  form, 
create  those  agreeable  sensations  of  surprise  and  admiration,  which 
constitate  a  large  portion  of  the  feeling  called  pleasure.  Such  a  collec- 
tion is  not  to  be  formed  without  trouble  and  attention,  and  if  the 
necessary  share  of  the  former  be  bestowed  on  the  first  preparation  and 
Betting  up,  but  little  will  be  subsequently  required.  The  great  annoy- 
mces  are  damp  and  insects;  the  former  is  avoided  by  making  the 
cases  of  dry  wood,  well  varmshed,  or  painting  them  in  dry  weather, 

*  There  is  a  paper  **  On  the  preservation  of  objects  of  Natural  History,"  in.th^  4th 
N»L  of  the  Jonmal  of  the  Asiatic  Society,  by  Dr.  Pearson,  an  excellent  authority  on 
kU  SDch  subjects. 
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and  keeping  them  in  a  dry  place;  attacks  of  the  latter  are  prevented 
by  the  application  of  araenical  soap,  and  having  a  quantity  of  camphor 
constantly  in  the  cases ;  but  this  last  is  an  expensive  article  as  it  readilj 
evaporates,  and  some  cheap  and  efficient  substitute  is  a  deaideratnm. 
The  articles  a  collector  must  be  supplied  with  are,  pins,  arseniol 
soap,  a  pair  of  fine  pointed  scissors,  a  lot  of  bristles  from  a  large  paint- 
ing brush,  a  solution  of  lac  in  spirits  of  wine,  a  hand  net,  a  cdlect- 
ing  box,  a  drying  box,  and  glazed  preserving  cases. 

The  pins  are  made  expressly  for  the  purpose  in  England,  France,  aod 
Germany,  and  are,  there,  v^  cheap ;  their  sizes  are  various,  from  one 
inch  and  a  half  to  three  inches  long,  and  of  corresponding  thicknesKE; 
they  are  absolutely  necessary,  for  the  common  pins  are  too  short  erei 
for  middling  sized  insects,  and  too  coarse  for  smaller  ones ;  anotber 
great  advantage  in  the  proper  pins  is,  their  allowing  the  insects  to 
be  kept  at  a  distance  from  the  bottom  of  the  box,  by  which  they  ait 
removed  somewhat  from  damp,  and  placed  out  of  reach  of  any  insects 
which  may  breed  in  the  lining. 

Arsenical  soap  is  easily  made  according  to  the  recipe  given  in 
Dr.  Pearson's  paper.  [Vide  p.  478.]  I  have  made  it  with  native  soq), 
which  if  of  good  quality,  loses  its  offensive  smell  when  mixed  with  tbe 
other  ingredients. 

The  bristles  are  very  useful  for  strengthening  such  insects  as  fin» 
slendemess  would  be  liable  to  break,  and  for  joining  broken  Iqgs 
or  antennae ;  for  the  latter  purpose  a  bristle  dipped  in  the  lac  aolntkm 
is  inserted  lengthwise  into  one  of  the  pieces,  leaving  enough  to  go 
similarly  into  the  other  piece,  the  rest  is  cut  off,  and  then  the  tvo 
joined  together.  For  large  insects  a  slip  of  bamboo  peel  is  better, 
as  being  stronger,  and  in  some  cases  cotton  must  be  wrapped  round  it 
to  give  the  size  and  shape  of  the  body.  I  would  generally  adviae 
the  use  of  one  or  the  other. 

The  lac  solution  is  made  by  pouring  on  the  pounded  lac  a  quantity  of 
strong  spirits  of  wine,  and  placing  it  in  the  sun  (dose  coiked)  tiB 
dissolved ;  it  should  be  thick,  and  is  useful  in  joining  broken  insects, 
and  fastening  on  limbs. 

The  net  is  of  gauze,  eighteen  inches  long,  and  sewn  on  a  wre  <r 
rattan  ring  one  foot  diameter,  the  handle  of  any  convenient  length. 

The  collecting  box  which  I  use  is  thirteen  inches  by  eleven,  and  three 
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indiea  deep,  a  pane  of  glass  forming  the  front,  and  divided  in  two 
hy  a  partition,  which  is  again  crossed  by  two  others,  making  six  divi- 
sjons  in  aU,  each  haying  a  door  one  inch  in  diameter,  dosed  by  a  disc 
of  copper  which  swings  on  a  small  screw ;  each  division  opens  behind 
tiao,  to  remove  the  contents,  the  door  there  being  the  whole  size  of  the 
division.  A  box  with  many  partitions  is  also  very  usefdl  for  sending 
to  a  distance,  allowing  each  insect  to  be  kept  by  itself,  preventing  their 
injoiing  each  other,  which  they  would  do  if  many  were  jumbled  to- 
gether. It  is  a  very  bad  plan  to  let  the  native  collectors  pin  the  insects 
88  they  catch  them,  for  it  is  sure  to  be  ill  done,  and  moreover,  as  little 
pain  as  possible  should  be  inflicted.* 

Any  box  will  do  to  dry  the  insects  in,  provided  it  excludes  light  and 
ants,  the  former  having  a  very  injurious  effect  on  colours,  particularly 
of  Lepidoptera,  which  lose  much  of  their  brilliancy  even  from  com- 
Duxi  daylight,  and  the  cases  containing  them  should  therefore  be 
kept  covered.  The  form  of  cabinet  lb  a  matter  of  taste,  but  I  think 
none  will  be  found  better  than  the  one  contrived  by  Dr.  Pearson, 
for  the  Museum  of  the  Asiatic  Society.  When  open,  it  shews  four  per- 
pendicular rows  of  boxes;  of  these  two  rows  are  in  the  body  of  the 
cabinet,  and  one  row  in  each  of  the  doors,  the  latter  being  made 
deep  enough  to  receive  them ;  when  shut,  the  boxes  in  the  doors  face 
tiie  others,  and  thus  light  and  dust  are  excluded,  and  the  contents  of 
the  whole  exhibited  at  once  when  required.  The  individual  cases  may 
be  of  any  convenient  size ;  my  own  are  twenty-two  inches  by  sixteen  and 
tibree  quarters,  and  half  an  inch  deeper  than  the  longest  pin ;  the  top 
half  fits  into  the  bottom  by  a  rebate  three-quarters  of  an  inch  broad. 


*  A  word  or  two  on  the  "  craelty"  of  which  Entomologists  are  accused.  If  by  that 
void  is  meant  "  infliction  of  pain,"  I  must  plead  guilty,  but  who  are  the  accusers  ? 
Sorely  not  you,  my  good  Sir,  who  boast  of  the  forty  brace  of  snipe,  or  the  fifty  ditto 
quail  ha?e  fallen  before  you.  Nor  you,  my  dear  Madam,  who,  since  this  day  last  year, 
KaTe  delivered  to  the  tender  mercies  of  the  cook,  heaven  only  knows  how  many  times 
3G  sheep,  ducks,  geese,  fowls,  &c.  &c.— "  Oh !  but  that  was  necessary"— Indeed  ! 
"  we'll  argue  the  point"  some  day,  or  if  my  accuser  be  of  Wordsworth's  "creed," 

That  e?ery  flower 
Ei^oys  the  air  it  breathes ; 
then  are  we  equally  guilty ;  for  believe  me,  the  fragrant'rose  which  Chloe  received  with 
such  a  smile  and  blush— did,  when  you  plucked  it. 

Feel  a  pang  as  great 
As  when  a  giant  dies. 
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and  the  box  opens  at  about  half  its  depth ;  the  sides  are  five-eigfatha  of 
an  inch  thick,  and  the  bottom  a  quarter  of  an  indi,  the 
former  well  varnished,  and  the  latter  painted,  inside  and 
outside ;  if  made  in  dry  weather  no  injury  is  to  be  feared 
from  damp.  A  single  pane  of  glass  is  best  on  aU  ac- 
counts, and  when  let  into  the  top,  a  slip  of  paper  should 


be  pasted  over  the  edges  of  the  box  and  glass,  and  a  beading 
nailed  or  screwed  on  it.  The  bottom  may  be  covered  with  cork, 
(which  is  good,  but  dear,)  sola,  or  wax;  the  sola  is  prepared  in 
sheets  in  Calcutta,  and  the  paste  used  should  always  have  sozne 
sulphate  of  copper  dissolved  in  it ;  wax  is  excellent  for  the  purpose,  bat 
(here)  very  dear.  I  have  two  boxes  lined  with  it,  and  have  not  yet 
found  any  "  uninvited*'  insects  in  them,  while  many  have  appeared  in 
those  with  sola;  the  commonest  wax  is  the  best,  as  its  strong  smell 
may  be  in  its  flavor,  and  it  is  cheapest.  To  line  the  box  place  it  as  ierd 
as  possible,  melt  the  wax,  and  pour  it  through  a  coarse  dodi ;  it  vili. 
(if  at  a  proper  heat,)  spread  all  over  the  box,  which  must  be  moved 
as  required,  if  not  quite  horizontal :  one-fourth  of  an  inch  is  thidmefls 
sufficient,  and  all  but  large  and  heavy  insects  may  safely  be  tnuted 
in  it,  even  with  the  boxes  hung  against  the  wall. 

When  an  insect  is  caught,  the  first  operation  is  to  kill  it,  which,  with 
all  but  Lepidoptera,  may  be  performed  by  putting  them  in  spirits  <rf 
wine,  or  into  a  tin  box  placed  in  boiling  water;  large  ones  may  be 
thrown  at  once  into  the  water,  which  kills  them  instantly  without 
injury,  but  this  mode  is  for  those  only  of  strong  make  and  dull  cdours, 
at  least  I  have  not  ventured  to  adopt  it  with  any  but  such.  Buttei£ies 
and  moths  die  on  pressure  of  the  thorax  below  the  wings,  taking  care 
not  to  squeeze  so  hard  as  to  burst  it. 

When  dead  they  are  ix)  be  cleaned,  which  in  very  many  species  it 
best  done  by  raising  the  wing  cases  and  wings,  and  removing  the  soft 
skin  underneath ;  the  whole  of  the  entrails  must  be  taken  out,  and  the 
shell  wiped  with  cotton ;  diluted  arsenical  soap  is  now  to  be  applied 
with  a  camel  hair  brush,  and  some  should  be  thrust  into  the  thorax 
and  head  also  if  possible ;  close  the  wings  and  elytra,  and  through  the 
right  one  insert  a  pin  of  fit  size,  bringing  it  out  between  the  l^;s ; 
about  half  an  inch  of  the  pin  must  be  left  above  the  insect  fDr  the  coo- 
venience  of  holding  it,  and  the  whole  length  should  be  such  as  to  keqi 
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the  legs  well  dear  of  the  bottom  of  the  box,  and  allow  a  good  hold  in 
the  lining.  Those  species  in  which  the  upper  part  of  the  body  is  expos- 
ed, must  be  opened  below,  either  by  a  longitudinal  cut,  or  removing  a 
triangular  piece;  if  the  body  be  soft,  the  bristle  or  slip  of  bamboo  put  in 
it  is  to  be  wrapped  with  cotton  to  its  size  and  shape,  and  the  skin  care- 
ixiOj  placed  over  it;  this  is  particularly  necessary  with  the  Orthoptera 
and  Nenroptera,  which,  otherwise,  lose  very  much  of  their  natural  ap- 
pearance. The  Coleoptera  alone  are  pinned  through  the  elytrum,  all 
others  through  the  middle  of  the  thorax,  and  there  are  many  of  every 
order  too  minute  to  admit  of  being  stuck  either  way.  Dr.  Pearson  uses 
a  strip  of  quill,  one  end  being  inserted  between  the  rings  of  the  abdo- 
men, and  through  the  other  a  pin  is  run ;  but  as  the  quill  is 
Uable  to  curl  and  twist,  I  prefer  using  a  ^'^^^^^ZJ^  bristle  or  fine  pin, 
which  is  placed  in  a  piece  of  cork,  and  y^  by  having  the  lat- 
ter one  inch  long  and  quarter  inch  square,  three  or  four  small  insects 

a  bottle  cork  wiU 


may  be  put  side  by  side  on  one  pin ;      I 


make  several  slips.  The  legs,  wings,  | —  .  — ^  and  antennae,  are 
to  be  placed  in  their  natural  position  ^[  I  I  A  by  pinning  the  in- 
sect to  a  loose  piece  of  sola,  brought  conveniently  near  the  body 
of  the  insect;  the  feet  are  fastened  down  by  pins  bent  to  a  bayonet 
shape,  or  by  slips  of  card  pinned  over  them,  which  latter  are  also 
used  to  retaui  in  a  proper  manner  the  wings  of  butterflies,  &c.  For 
Lepidoptera,  the  sola  to  which  they  are  temporarily  attached,  should 
have  a  long  hollow  to  receive  the  body,  that  the  wings  may  lie 
quite  flat ;  the  upper  pair  in  butterflies  and  some  moths  should  be  carri- 
ed well  forward  to  expose  the  whole  of  the  lower  ones,  and  may 
be    held    so    by  fine  ^  pins    stuck    through 

them.  In  those  moths  if"^^?\/!!^^Mi\  whose  under  wings 
wholly  hidden  by  the  f  l-^^^^^^^^JLj  *^®  ^PP®''  ^  repose,  I 
would  recommend  that  T^^^^^jW^^^  ^®  former  be  drawn 
forwards,  and  the  latter  ^'****^^^^^***^  opened  so  much  only 

as  to  shew  the  body,  as  in  the  following  sketch ;  this 
method  exhibits  the  natural  form  of  the  insect,  as 
wdl  as  the  under-wings,  which  are  often  very  beau- 
tiful. 

When  the  insect  is  pinned,  and  its  limbs  properly  arranged,  it  is  to  be 
placed  in  the  drying  box  till  sufficiently  rigid   to   allow  of  removal 
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to  the  preserving  cases.   I  do  not  adyise  son-drying,  as  it  often  canses 
a  shrivelled  appearance,  particularly  with  soft-bodied  or  delicate  insects. 

In  the  cabinet,  they  are  to  be  kept  as  ^Eor  from  the  lining  as  possible, 
and  the  feet  should  on  no  account  be  allowed  to  touch  it. 

Insects  are  sometimes  preserved  in  spirits,  but  I  have  always  found 
them  liable  to  become  mouldy  when  subsequently  set  up  in  boxes,  which 
however  may  have  been  from  the  weakness  of  the  spirits  used ;  when 
the  plan  is  adopted,  I  would  advise  their  being  cleaned  out  as  daewhere 
mentioned.  Large  insects  with  strong  mandibles  should  not  be  pat 
alive  with  others,  as  they  will  probably  destroy  their  legs  or  antemue. 

Practice  will  sugg^t  many  minuttse  which  I  omit.  The  directions 
given  will,  I  am  certain,  be  found  useful  to  tiiose  who  wish  to  commence 
a  collection,  but  do  not  know  how ;  it  is  rather  tedious  work  at  first,  bat 
^ility  is  soon  acquired,  and  as  the  number  of  specimens  increases. 
the  labour  is  forgotten.  A  few  boxes  full  have  such  a  satisfiactory  ap- 
pearance, that  the  pursuit  will  certunly  be  carried  on  with  redoaUed 
activity,  and  perhaps  a  taste  for  Natural  History  in  general  created, 
employing  pleasantiy  time,  which  may  otherwise  pass  but  heavily. 

Books  on  Entomology  are  expensive.  I  would  recommend  "Westwood's 
Text  Book,"  as  a  cheap  and  useful  work  for  a  novice,  and  Boitard's 
"  Manuel  D'Entomologie,"  which  is  an  excellent  aid,  as  it  gives  a  descrip- 
tion of  some  thousand  species,  and  contains  an  analytical  table,  by  means 
of  which  the  species  to  which  any  insect  belongs,  can  be  soon  found. 


Recipe  for  preparation  ofarsemeal  Soap. — As,  8.  Jovm.  Vol.  iv.  p.  462. 

Take  of  Arsenic  in  powder,  2  lbs.  White  soap,  2  lbs.  Salts  of  Tartar, 
12  oz.  Lime  in  powder,  4  oz.  Camphor,  5  oz. 

Cut  the  soap  into  thin  slices,  and  melt  it  in  a  little  water  or  spirit  of 
wine  over  the  fire ;  then  add  the  salts  of  tartar  and  the  lime.  Take 
the  mixture  off  the  fire,  and  add  the  arsenic,  taking  care  to  mix  it  weD 
by  trituration  in  a  mortar,  or  other  convenient  vessel ;  and  when  nearif 
cold,  mix  in  the  camphor,  previously  reduced  to  powder  by  the  hdp 
of  spirit  of  wine.  When  thus  made,  keep  the  arsenical  soap  in  a  glazed 
earthen  pot,  or  a  wide-mouthed  bottie,  and  when  used,  dilute  it  with 
water  to  the  consistence  of  cream. 

The  principal  materials  for  both  the  above  preparations  may  be  pro- 
cured in  every  bazar  in  India. 
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A  Vocabulary  of  the  Kunaumr  Languages.     By  Captain 

Gerard,  B.  N.  I. 

The  folloiriiig  Tocabulary  was  found  amongst  some  old 
papers  in  tbe  Society's  records,  and  it  was  deemed  an  act  of 
joatibe  to  the  memory  of  its  highly  talented  and  industrious 
ttthor  to  pubKsh  it,  as  well  as  one  of  public  and  scientific 
QtiSty. 

For  the  ethnographical  importance  of  the  study  of  these 
Tarious  dialects,  or  languages,  is  now  so  well  appreciated,  and 
the  materials  collected  are  turned  to  so  good  an  account,  that 
it  becomes  a  prominent  duty  to  allow  no  collection  of  this  kind, 
whether  well  or  ill  executed,  to  remain  buried ;  and  for  us 
especially  so,  where  it  may  relate  to  that  highly  curious  subject 
of  research,  the  aboriginal  langui^es  of  tbe  various  parts  of 
India,  and  their  relations  to  the  great  parent  stocks,  towards 
which  the  patient  labours  of  men  like  the  lamented  W.  Hum- 
boldt,* are  gradually  tracing  them.  We  quote  with  satisfaction 
in  this  department  of  Oriental  research  to  the  labours  of  Lieut. 
Leach,  in  the  Pooshtoo  Language ;  Lieut.  Tickell  on  the  Hos ; 
Mr.  Edgeworth  on  the  Cashmiri ;  Dr.  Campbell  on  the  Moos- 
mi  and  Limboos,  and  on  the  Mechi  dialects;  and  to  this 
on  the  Kemaaon  languages,  all  of  which  have  enriched  our 
Journal  within  the  last  three  years,  and  to  the  many  which  are 
preserved  in  its  earlier  volumes.     We  have  now  in  hand  in 

*  We  refer  here  particularly  to  his  splendid  and  laborious  work  "  Ueber 
die  Kawi  Sprache  auf  der  Jnsel  Java." 
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addition  to  these,  a  brief  vocabulary  of  the  Groand  language, 
from  the  MSS.  of  the  late  Dr.  Voysey,  and  we  trust  that 
the  friends  of  science,  and  we  will  add,  of  humanity,  (for  the 
knowledge  of  the  language  of  the  savage  or  the  half-civilised 
man  is  the  first  step  to  the  humanizing  influences  of  civili- 
sation,) will  not  fail  to  remember  that  even  a  few  hours  spent  in 
noting  down,  from  time  to  time>  words  of  any  dialect  of  my 
tribe,  may  throw  an  invaluable  light  on  this  complex  but  ca- 
rious problem,  and  perhaps  furnish  one  day  to  the  politicsi 
agent,  the  military  officer,  the  traveller,  the  trader,  and  the 
philanthropist,  the  most  effective  means  of  forwarding,  each 
in  their  sphere,  the  power,  the  knowledge,  the  wealth,  or  the 
moral  influence  of  our  noble  father-land. 
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NoU  on  the  Passes  into  Hindoostanfrom  the  West  and  North-^oest,  and 
the  use  made  of  them  by  different  Conquerors, 

The  following  Note  was  prepaied  for  official  use  and  reference,  rather  than  for  the 
prosecution  of  literary  and  scientific  researches ;  the  interest  attaching  to  the  subject 
at  this  juncture,  will  excuse  its  publication  in  this  shape,  without  that  full  citation  of 
authorities  and  elaborate  comparison  of  statements,  which  in  a  more  formal  Essay  migfa^ 
be  expected,  and  for  the  complete  satisfaction  of  the  learned  on  contzoreited  poian 
would  be  indispensible.-— H.  T.  P. 


The  riyer  Indus  has  always  been  r^arded  as  the  natural  boondarf 
of  India,  bat  its  valley  is  within  that  country ;  the  real  bouidary  is  the 
range  of  mountains  that  shuts  in  the  elevated  plains  and  arid  deserts 
of  Afghanistan. 

The  Indus,  after  a  course  of  near  500  miles  to  the  north-west,  wash- 
ing the  northern  foot  of  the  Himalaya,  and  fed  by  tributaries  from  the 
north  and  south,  breaks  through  that  chain  after  receiving  the  waters 
of  the  Gilghit  valley  from  the  N.  W.  The  slide  of  one  of  the  moon- 
tains  of  the  pass  submerged  that  valley  about  a  year  and  a  half  ago^ 
and  the  accumulated  waters,  reopening  suddenly  the  closed  passage 
produced  a  most  destructive  inundation,  (the  rise  at  Atuk  being  ao 
less  than  sixty  feet,)  which  sent  a  back  stream  seventy  miles  up  the 
Kabool  river.  The  Government  wished  to  have  this  convulsion  of 
nature  examined,  and  Dr.  Jameson  was  deputed,  with  the  assent  of  tke 
Sikh  government,  to  follow  the  river  Indus  up  for  the  purpose  ;  but  the 
insurrection  of  the  Afghan  tribes  defeated  this  intention,  and  we  have 
consequently  no  intelligence  to  be  depended  upon  of  any  of  the  pasies 
north  of  Atuk,  where  the  Kabool  river  flows  into  the  Indus.* 

«  Mons.  Court,  an  intelligent  general  of  the  Sikh  army  has,  however,  given  tfcs 
following  list  of  the  ferry  points  of  the  river  above  Attock:  1.  Bazar  Hound;  1 
Monari;  3.  Pehoor;  4.  Nachhee;  5.  Kabbel;  6;  Ghitabha;  7.  Amb;  8.  OnrbsiKl; 
9.  Chaturbahi;  10.  Mabera;  11.  Toohara;  12.  Morer;  13.  Didel;  14.  Kamschc; 
15.  Buhar;  16.  Pachetlehi;  17.  Guendoo;  18.  Mateeal;  19.  Buttera;  20.  Jendial  vA 
Manial;  21.  Kalchi;  22.  Palespatan;  23.  Pohoogoojee;  24.  Roonchir;  2S.  Jalkoot 
We  know  fiirther  that  Fateh  Khan  Vuzeer,  carried  a  force  by  Dorbnnd  and  lloaf* 
furabad  to  relieve  his  brother  in  Kashraeer,  before  that  valley  svbmitted  to  Rniyeet 
Singh.  Mahmood  of  Ghuzni  also  went  by  the  same  route  into  Kashmeer,  and  fits 
thence  made  an  expedition  into  Kashghur.  These  routes,  however,  aro  only  open  fer 
a  few  months  of  sumnMr,  and  are  not  likely  to  be  chosen  by  an  invading  finse  ainisf 
at  the  conquest  of  India. 
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At  Atuk,  the  Indus  u  considered  as  entering  the  plains  of  Hin- 
deostap,  bat  it  is  a  mistake  to  consider  the  navigation  as  extending 
to  this  point  from  the  sea.  The  river  is  a  torrent  for  a  hundred  miles 
further  to  Kalabagh,  where  it  passes  through  a  low  range,  full  of  salt 
ounes,  that  runs  across  from  Koh&t  to  Pioddadur  Khan  on  the  Jhiiam» 
snd  in  crossing  the  Punjab,  the  route  from  this  latter  place  to  Attock 
is  through  a  hilly  country.  From  the  Indus  to  Kabool,  the  ground  rises 
to  upwards  of  7,000  feet  above  the  sea.  The  Hindoo  Roosh  is  to  the 
north,  and  another  snowy  range»  called  the  Sofed-Koh,  to  the  south 
of  the  valley,  and  the  spurs  from  both  meeting  at  the  river,  leave 
•occessive  passes,  and  beds  or  basins,  of  which  former  the  Khyber,  from 
itj  breadth  rather  than  height,  is  the  most  famous.  The  Julalabad 
basin  is  on  the  other  side  of  the  Khyber  pass ;  between  it  and  the  fertile 
valley  of  Kabool,  there  are  eight  other  passes,  and  the  road  leads  away 
from  the  bank  of  the  river  to  the  south,  because  the  passage  is  easier 
where  the  spurs  join  the  higher  range. 

The  Soofed  Koh,  or  southern  ridge  of  the  ELabool  valley,  is  a  spur 
of  the  Hindoo  Koosh,  which,  shooting  out  at  a  point  west  of  Kabool, 
divides  the  sources  of  that  river  from  the  stream  that  waters  Ghuzni, 
and  thrice  sending  one  branch  southward,  (which  extends  even  to  the 
tea,)  rana  due  east  to  the  Indus,  and  terminates  in  the  Koh&t  country. 

This  ridge  is  crossed  about  nine  miles  north  of 'Ghuzni,  at  an  ele- 
vation not  much  exceeding  9,000  feet  from  the  sea,  and  consequently 
only  1,000  to  1,200  feet  above  the  level  of  Kabm^  and  Ghuzni ;  but  it 
11  much  more  elevated  in  the  eastern  branch,  south  of  the  Kabool  valley, 
where  it  ia  called  the  Soofed  Koh^  white  or  snowy  mountain,  because 
io  seen  tkrooghout  the  year.  Close  along  the  southern  root  of  the  Sofed 
Koh,  is  a  road  called  the  Bunghish  route,  communicating  with  both 
Kabool  and  Ghuzni.  It  has  not  yet  been  explored  by  any  British  officer, 
hut  was  proposed  to  the  troops  at  Kabool  as  to  be  followed  on  their 
retirement,  in  order  to  prevent  their  junction  with  General  Sale  at 
Jalalabad,  who  had  not  submitted.  The  route  was  rejected  as  im- 
passable at  the  season,  (January,)  because  of  the  necessity  it  im- 
posed of  crossing  the  Sofed-Koh. 

This  route  has  a  communication  with  Koh&t,  and  with  Banco  and 

Kala  Bagh,  at  which  latter  place,  or  a  few  miles  below,  the  river 

it  follows  joins  the  Indus. 

4i> 
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Next  below  the  BuDghish  route,  is  that  of  the  Gomul  riveT  fitHn  Den 
Ismail  Khan.  This  route  comes  in  to  the  Ghuzni  valley  from  the 
south-east,  and  through  Zoormut,  east  of  Ghuzni,  has  a  commaiu- 
cation  also  with  KabooL 

The  Gomul  route  was  followed  by  the  late  Lieut.  Broadfoot  of 
Engineers,  and  we  have  a  survey  and  report  upon  it 

Dera  Deen  Punah,  below  Leyra,  is  the  next  point  of  the  Indus,  from 
which  there  is  a  known  route  into  Affghanistan.  It  is  on  the  strtigbt 
line  from  Feroozpoor  to  Kandahar,  and  the  pass  is  aouth  of  tbe 
Tukht-i-Suleeman,  the  highest  pinnacle  of  the  Sulimaoi  range.  It 
has  yet  been  traversed  by  no  British  officer,  but  a  route  is  marked  in 
most  maps  as  laid  down  from  native  information.* 

Next  below  Dera  Deen  Punah,  is  Dera  Ghazee  Khan,  the  roatei 
from  which  place  westward  are  equally  unknown.  This  traet  of 
coimtry  is  under  the  government  of  Sawun  Mul,  the  Sikh  soobah  of 
Mooltan,  whose  disposition  has  not  been  considered  sufficiently  firieod- 
ly,  to  warrant  either  the  use  of  its  passes,  or  any  attempts  to  improre 
our  intelligence  respecting  them.  Below  Dera  Ghazee  Khan,  the 
Sulimani  mountains  take  a  sharp  turn  westward,  away  from  the  Iitds^ 
and  there  is  an  indent  of  triangular  shape,  at  the  apex  of  which  ii 
the  Bolan  Pass  to  Quetta*  The  low  ground  is  fertile  and  well  watered 
under  the  hills,  but  is  separated  from  the  Indus  by  a  sandy  Deeert 
of  about  ten  or  twelve  miles  breadth,  in  which  the  rivers  of  Dadsf^ 
Lehri,  and  Gundava  lose  themselves  in  the  dry  season  t>efore  they  resch 
the  great  stream.     This  tract  is  the  valley  of  Kuchchee. 

The  notices  to  be  obtained  from  history  of  the  use  made  of  these 
passes  respectively  in  the  different  expeditions  into  India,  are  extrendj  j 
scanty;  the  historians  generally  giving  only  the  date  of  depsrtaie 
from  the  different  capitals,  and  the  places  attacked  in  sucoeasioo,  wi 
a  detail  of  personal  adventures  and  exploits  in  the  actual  fights. 

Passing  over  the  progress  of  Moosulman  conquest  through  Kit 
and  Transoxania  to  Ghuzni  and  kabool,  we  find  Subuktogeen 
blished  at  those  two  places,  and  contending  with  the  Hindoo  Bs^ 
Lahore,  (Jypal,)  for  the  possession  of  Lughman.     The  Hiodoo 

*  It  has  been  stated,  that  Lieut  H.  Marsh  of  the  Cavalry,  came  from  KsaiiiM 
to  the  Indus  by  this  route,  but  I  have  never  seen  any  notice  of  the  line  of  n*^^ 
lowed  by  this  officer. 
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was  the  assailant,  and  suffering  from  rain,  retired  from  Lughman  upon 
a  composition,  the  surrender  of  fifty  elephants  being  one  of  the  terms. 
The  Raja,  however,  was  not  yet  disposed  to  yield,  and  returned  with  a 
large  army  of  Hindoo  allies,  stated  to  have  exceeded  100,000  men. 
Suboktugeen  defeated  Jypal  again  in  the  Lughman  or  Julalabad  valley 
towards  the  end  of  the  tenth  century  of  our  sera,  whereupon  the  tribes 
of  that  valley,  and  of  the  Khyber,  submitted  to  the  conqueror,  and  the 
Lahore  authority  ended  at  Peshawur. 

Mahmood,  the  son  of  Subuktugeen,  made  twelve  expeditions  into 
India ;  the  first  ten  of  which  were  entirely  directed  against  the  Hin- 
doos of  the  Punjab  and  Mooltan,  and  the  tenth  ended  in  the  final 
establishment  of  Moosulman  sovereignty  at  Lahore.  Kanouj  on  the 
Ganges,  and  Muthra  on  the  Jumna,  were  the  limits  of  Mahmood *s 
marches  in  these  expeditions.  His  twelfth  and  last  expedition  took  a 
different  direction. 

Starting  from  Ghuzni  on  the  12th  October  1026,  a.  d.,  Mahmood 
reached  Mooltan  in  a  month  and  five  days,  and  there  having  got  to- 
gether 20,000  camels,  he  marched  across  the  Desert  to  Ajmeer, 
whence  he  turned  south,  and  taking  a  place  called  in  PerishtOy  Nihur- 
wala,*  and  in  the  Rozut-oosstrfa  Bhuwara,  he  reached  Somnat  on  the 
sea- side  close  to  Patnn  in  Goozrat,  in  January  1026  a.  d.  The 
city  and  temple  were  sacked,  and  Mahmood  remained  upwards 
of  a  year  in  Goozrat,  when  his  army  being  weakened  by  disease 
and  desertions,  he  found  a  return  by  the  route  he  had  come  impos- 
sible. He  accordingly  marched  west  to  Sindh,  and  being  overtaken  by 
the  hot  season,  suffered  exceedingly  before  he  reached  Mooltan.  In 
this  expedition,  and  in  another  immediately  following,  to  punish  some 
Jats  of  the  Mooltan  district,  he  seems  to  have  used  the  straight  road 
from  Ghuzni  to  Mooltan  ;  viz.  that  by  the  Gomul,  for  he  could  not  other- 
wise have  reached  the  latter  place  in  a  month  and  five  days.  None  of 
the  historians,  however,  say  by  what  route  he  did  march  on  either 
occasion,  the  omission  of  any  mention  of  Kabool,  Peshawur,  &c.  or  of 
other  intermediate  places,  combined  with  the  shortness  of  the  time 
allowed  for  the  journey ;  being  the  proof  relied  upon  for  the  fact,  that 
he  came  direct  by  the  Gomul  route. 

Mr.  Elphinsione  calls  this  place  Anhalwara- 
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The  sabsequent  expeditions  into  India  from  Qhozni,  being  in  snpiMrt 
of  the  dominion  thoa  established  at  LAhore,  and  extended  aftswards 
to  Dehli,  and  even  into  the  Dukiian,  were  not  hostile  in  their  travene 
of  the  passes  of  Afghanistan. 

The  overwhelming  irruption  of  Chiingeez  Khan,  is  therefore  the  nest 
event  in  history  to  be  noticed  in  connexion  with  these  passes. 

Chungeez  Khan  is  said  to  have  brought  from  Mongolia  as  many  u 
700,000  fighting  men,  and  his  army  must  have  been  immense^  for  de- 
tachments from  it  made  expeditions,  exceeding  in  daring  and  skill,  every 
thing  we  read  of  since  the  march  of  Alexander  to  India.  He  entered 
by  Toorkistan,  where  his  son  Joojee  Khan,  with  an  advance  guard, 
fought  with  such  determination  the  whole  army  of  Mohununed  Shsh 
of  Kharizm,  as  to  induce  that  prince  to  yield  the  open  plain,  and  betake 
himself  to  the  defence  of  his  cities  and  fortresses.  The  principal  seals 
of  this  king's  dominion  were  in  Mawnr-ool-Nuhur,  that  is,  in  the 
country  between  the  Oxus  and  Jaxartes,  (the  Amoo  and  Sir  riven.) 
but  the  whole  country  from  Ghuzni  and  Kabool,  to  the  moaths  of  ike 
Wolga,  owed  him  fealty  and  allegiance,  direct  or  tributary. 

Chungeez  Khan  advanced  himself  to  Bokhara,  sending  two  de- 
tachments under  his  sons  to  take  Otrar,  the 'principal  city  on  the 
Jaxartes  on  his  right,  and  Khojund  and  other  places  in  Furghana  on  Us 
left  He  was  rejoined  by  them  at  Bokhara,  after  they  had  reduced  all 
the  places  on  that  river,  so  as  to  secure  that  base  for  future  operatiosa. 
In  A.  D.  1219,  Chungeez  reduced  and  utterly  destroyed  Bokhan, 
Samarkund,  and  Bulkh,  and  while  he  proceeded  against  the  last  naaei 
place,  passing  by  and  destroying  Turmuz,  he  detached  two  of  his  sens 
against  the  capital  of  Kharizm,  then  called  Orgunj,  which  tbey  ledueed 
after  a  long  siege  of  seven  months.  He  had  thus  the  whole  line  of  ihs 
Oxus  at  command.  His  generals  had  some  years  before  oventin  the 
whole  of  Kashghur  and  Yarkund,  and  had  followed  up  and  slain  the 
chief  of  the  hostile  tribes  of  that  region  at  Sir  Kool,  the  eooice  of  the 
Oxus,  so  that  his  flanks  were  quite  secure. 

From  Samarkund,  Chungeez  had  detached  a  atrong  army,  stated 
at  80,000  horse,  to  follow  Mohummed  Shah  into  Persia.  Tbisde* 
tachment  admitted  Merv,  then  a  place  of  great  consideration,  to  i 
composition,  and  advanced  to  Herat*  The  goveinor,  ELhan  Miliki 
submitted,  and  two  of  Chungeez  Khan's  generals.    Zona  or  Jraa- 
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noyan  and    Sav«da  Bahadar»  received  the  submiasion,  and  turned 
towards  Nyshapoor  and  Persia.    The  third  who  followed  the  other  two 
was  DOt  satisfied,  and  insisting  on  the  possession  of  the  citadel,  stormed 
the  town,  bat  failed  in  the  assault  and  was  killed.     From  Bulkh, 
Cbungeez  hearing  of  this  disaster,  despatched  Toolee  Khan  with  a 
huge  force,  who  reduced  and  established  governors  in  both  Merv  and 
Herat,  and  rejoined  his  father  during  his  siege  of  Talikan.     Julal- 
ood*deen,  son  of  Mohammed  Shah,  had  by  this  time  retired  to  Ghuzni, 
and,  aniting'  in  his  cause  all  the  Afghan  tribes,  promised  to  make 
head  against  the  Tartars  in  the  difficult  field  of  Afghanistan.     Cbun- 
geez  marched   against    him  from   Bulkh    by  the  road   of  Talikan, 
which  place  cost  him  a  siege  of  seven  months.    Seeing  the  importance 
of  catting  off  the  Afghans  from  Persia,  where  Mohummed  Shah  also 
threatened  again  to  make  head,  Chungeez  sent  a  second  detachment 
of  30,000  horse  from  Talikan  to  Herat  under  three   new  generals. 
These  advanced  from  Herat  to  a  place  called  Sagil,  by  Abool  Ghazee 
Khsn,  and  supposed  to  be  Kandahar,  but  I  rather  incline  to  think  it  may 
be  Sakfair,  the  capital  of  the  Ghor  country,  then  a  city  of  great  con- 
nderation,  or  if  not  Sakhir,*  some  place  on  the  Helmund,  for  a  river 
is  specifically  mentioned.  Julal-ood-deen  advanced  with  all  the  troops  of 
A%haoistan,  and  giving  battle  to  Chungeez  Khan's  generals  while 
engaged  in  this  siege,  defeated  them  with  great  loss  and  relieved  the 
place.     The  A%han  chiefs,   however,   quarrelled  about   the  booty, 
tad  one   gave   the  other  a  box  on  the  ear,f  which  led  to  two 
jMincipal  chiefs  deserting  from  Julal-ood-deen's  army,  one  of  whom 
retired  to  Kurman  in  Persia,   while   the  other,  Khan  Malik,  went 
back  to   Herat.      In  the  mean  time,   Chungeez  Khan    had  taken 
Talikan,  and  advanced  to  Inderab,  which  detained  him  another  month, 
•ad  it  was  here  that  he  heard  of  Julal-ood-deen's  victory.     He  imme- 
diately advanced  by  Bameeaa  to  Kabool,  but  lost  a  favorite  grandson, 
(ton  of  Oghtaee  Khan,)  at  the  siege  of  the  former  place.     Coming 
suddenly  upon  Ghuzni,  it  was  yielded  to  him,  and  he  learned  that 
Jolalrood-deen  had  made  for  the  Indus  river  only  fifteen  days  b^ore 

*  The  Rotiitr<MM-fiifa  calls  the  place  Yaliban,  and  sayi  it  was  on  the  riyer  Baran. 
Thii  book  is  a  compilation  of  hi^h  authority  made  by  Ameer  Alee  K.han,  between  the 
yean  1444  and  1496  a.  d. 

t  The  Bosut-ooa-f  ofa  says,  a  blow  of  a  whip. 
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he  arrived.  Thither  he  was  followed  by  Chnogeez  with  such  expeditioB, 
as  to  be  overtaken  and  defeated  before  he  could  effect  a  passage.  Julil- 
ood-deen  swam  across  the  river  with  only  one  or  two  attendants  io 
sight  of  the  conqueror,  whose  admiration  was  much  excited  by  the  feiL 
The  site  of  this  battle,  which  was  the  limit  of  Chungeez  Khan's 
irruption  in  that  direction,  is  not  known,  nor  the  routes  by  whicli  be 
and  his  enemy  marched  for  the  river,  but  they  must  evidently  have  beei 
in  the  line  east  or  south-east  of  Ghuzni ;  and  the  Gomul  pass  wai 
therefore  most  probably  that  followed  by  Chungeez,  while  Jnlal-ood-deen 
went  either  by  the  same,  or  by  that  which  debouches  upon  Dera  Deen 
Punah. 

For  the  punishment  of  Herat,  Chungeez  now  sent  a  third  fbree 
of  80,000  horse,  which  taking  the  place  after  an  assault  of  six  days,  left 
only  sixteen  persons  alive  of  the  entire  population.  Chungeez  retnraed 
northward  by  Bulkh  after  his  victory  on  the  Indus,  but  was  com- 
pelled to  send  back  Oghtaee  Khan,  his  fourth  son,  to  quell  an  insur- 
rection at  Ghuzni,  and  to  destroy  that  city  also,  which  had  been  sav^d 
hitherto,  because  it  had  submitted  upon  capitulation.  All  these  oper- 
ations were  completed  in  four  years,  between  1219  and  1222  a.  d. 
inclusive,  and  this  wonderful  conqueror  returned  in  the  last  of  th^e 
years,  in  order  to  complete  the  conquest  of  China,  which  he  had  efiect- 
ed  only  as  far  as  the  great  Yellow  River  before  he  entered  KhariaL 
He  died,  leaving  the  remainder  to  be  achieved  by  his  grandson.  Be 
was  met  on  his  way  back  by  his  generals,  Juna  Noyan  and  SuTeda,  wko 
from  Herat  entered  Persia  by  Nyshapoor,  and  destroying  Toos,  Homa- 
dan,  and  all  the  cities  that  resisted  in  the  north  of  Persia  as  far  as  Kll^ 
distan,  turned  round  thence  by  the  west  of  the  Caspian,  and  fordag 
the  Durbund  Pass,  made  good  their  march  to  the  Wolga,  and  thaioe 
across  the  Kipchak  Desert  to  Khiva  and  Kharizm,  where  Toolee  Khai, 
a  son  of  Chungeez,  was  firmly  established  as  ruler.  As  long  ii 
history  lasts,  the  astonishment  of  the  world  will  rest  on  these  achieve* 
ments,  imperfectly  as  the  particulars  are  known. 

We  come  now  to  the  no  less  wonderful   expeditions  of  Ameer  ; 
Tymoor,  commonly  called  in  Europe  Tamerlane,  or  Tymoorlung.  Tbi< 
conqueror  was  originally  a  petty  chief  of  Mawuroonnuhnr,  but  nijed 
himself  by  the  daring  and  active  part  he  took  in  the  troubles  wbiek 
in  his  youth  distracted  that  region.    Toghluk  Tymoor^  of  the  ChoDgetf 
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fiunily,  was  induced  by  these  troubles  to  invade  the  country  from 
Rashghur.  After  a  spirited  defence,  Tymoor  and  Ameer  Iloosein, 
who  were  then  friends  and  associates,  were  driven  into  Kbarizm,  but 
on  the  retirement  of  Toghluk,  they  returned  and  drove  out  his  son 
Khoja  Ilias.  Shortly  after  the  two  friends  quarrelling,  Tymoor  de- 
feated and  slew  Ameer  Hoosein,  and  so  became  sole  master  of  all 
the  country  between  the  Oxus  and  Jaxartes.  He  now  made  successive 
inroads  into  Persia,  Russia,  (wherein  he  penetrated  to  the  White  Sea, 
in  a  latitude  at  which  the  sun  never  sets,)  Mongolia,  Georgia,  and 
Bagiidad.  After  thirty  years  of  ravage  in  all  directions,  he  determined 
ou  the  invasion  of  Hindoostan,  being  then  upwards  of  fifty-five  years 
of  age.  His  chiefs  at  first  were  averse  to  this  expedition,  on  the  ground, 
as  Tymo9r  himself  quaintly  writes  in  his  memoirs,  that  their  race 
would  be  lost,  and  their  children  would  speak  Hindee,  but  he  recon- 
ciled them  to  it,  and  having  got  possession  of  Herat  and  Kabool  by  a 
mixture  of  " nurmee  and  gurmeey^  mildness  and  severity,  he  sent  his 
grandson,  Peer  Mohummed,  eastward  from  Herat,  to  prepare  the  way 
for  an  advance  to  the  Indus. 

In  A.  D.  1398,  the  lower  passes  of  the  Sulimani  range  being  forced. 
Peer  Mohummed  crossed  the  Indus,  a  little  below  Dera  Ghazee  Khan, 
and  thence  advanced  to  the  siege  of  Mooltan.  In  this  operation  he 
was  occupied  six  months,  during  which  the  rainy  season  came  on,  and 
he  suffered  very  severely,  losing  most  of  his  horses. 

Tymoor  himself  came  by  the  road  of  Kabool,  and  was  employed  in 
punishing  the  Seeah  Posh  Kafirs  of  Kohistan,  north-east  of  Kabool, 
while  Peer  Mohummed  was  in  the  Sulimanee  range,  as  above  stated. 
He  followed  the  tribes  on  foot,  as  well  from  Budukhshan  as  from  the 
Kabool  side,  into  places  quite  impassable  for  cavalry,  carrying  two 
horses  only  for  his  own  use,  one  of  which  was  killed  while  being 
slidden  down  a  glacier  in  a  wooden  case  stuffed  with  cotton.  Returning 
after  this  campaign  to  Samarkund  for  fresh  troops,  Tymoor  reap- 
peared at  Cabool,  and  from  thence  took  the  Bunghish  route  by  Ayrab, 
S-'!^'  or  Haroob,  of  which  place  and  Ghuzni,  he  got  possession  by 
treachery.  From  Ayrab  he  sent  his  son  Meerza  Khuleel  to  Banoo  by  the 
route  called  in  the  Rozut-ool-sufa  Kubjughai,  (perhaps  Koochi,)  while 
he  made  an  excursion  himself  against  a  hostile  tribe  of  Afghans,  call- 
ed Bumiani  or  Purniaui.     He  left  their  capital  on  the  first  of  Mohur- 
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nun  801,  Hijree^  (13th  September  1398,  a.  d.)  and  came  oot  oa 
the  Indus  at  a  fort  previoualy  built  as  a  d^pot  at  Nufor.*  Tliaice 
marching  rapidly  down  the  Indus  to  the  point  where  Juhd-ood-deen 
swam  across  after  his  defeat,  (it  is  specifically  so  stated  in  the 
JRozut'Ool'SuJa^  the  best  historical  authority,)  he  built  a  bridge  acro« 
the  river  in  two  days  and  crossed  on  the  12th  Mohnrrum,  that  is  ia 
twelve  days  only  from  the  time  of  his  receiving  the  submission  of  the 
Bumiani  tribe. 

After  crossing,  Tymoor  made  directly  for  the  place  of  eonflueoee 
of  the  Jihlnm  and  Chinab,  and  there  reduced  a  chief,  -whose  capital  is 
described  as  an  island  at  this  point  strongly  fortified,  while  he  sent  a 
reinforcement  to  his  grandson  at  Mooltan,  and  ordered  him  to  join 
him  at  Dybalpoor,  which  lies  towards  the  Sutlej. 

Tymoor  reducing  Talumba,  crossed  the  desert  from  that  place  U» 
the  old  bed  of  the  Beas  on  the  Ist  of  Suffur  of  the  same  year,  i3th 
October  1398,  a.  d.,  and  on  the  7th,  captured  Gokree  or  Gooikee: 
then  reducing  Ajudia,  which  yielded  and  was  respected,  he  effi^eied 
a  junction  with  his  grandson  at  Dybalpoor,  and  then  prepared  to  ooss 
the  Sutlej,  and  march  on  Bhutner  in  the  Desert,  where  he  learned  thst 
the  Hindoos  had  collected  as  in  a  place  of  security. 

Bhutner  is  at  least  sixty,  some  say  ninety  miles  from  the  nearest  poiat 
of  the  Sutlej,  with  a  waterless  Desert  for  the  whole  distance.  Tymoor, 
however,  made  the  march  in  one  night  with  the  bulk  of  his  cavaliy,  sur- 
prising there  a  large  store  of  cattle  and  supplies  that  had  been  collect- 
ed  in  full  reliance  upon  the  impassability  of  the  Deeert 

After  massacring  the  whole  population  of  Bhutner,  Tymoor  west 
by  Sumana  to  Delhi,  which  he  sacked.  Thence  he  crossed  to  the  Gtat* 
ges,  and  entering  the  Sewalik  or  lower  range  at  Hurdwar,  carried  Us 
army  back  through  the  mountains  to  Jummoo  and  Kashmeer,  ami 
thence  to  Kabool  by  the  Kbyber  Pass ;  thus  safely  reconreying  hk 
enormous  booty  to  Samarkund,  where  he  rested  only  soffieieDdy 
long  to  prepare  for  his  great  expedition  westward  against  Ddrin 
Baynzeed. 

The  invasions  of  Babir  and  Nadir  Shah  present  no  peculiaricks 
in  the  routes  taken.     Babir  was  eetablished  as  Sooltan  of  Kabool  for 

*  This  may  be  Bukur  or  Nuker.  There  is  a  place  of  the  fonner  name  at  thh  |tii 
of  the  Indus,  but  it  is  on  the  wrong  side  of  the  river. 
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more  than  twenty  years  before  he  made  any  attempt  on  India,  and 
then  he  was  invited  by  the  rebellions  chief  of  Lahore,  who  aided  in  his 
first  adfrance  to  DelhL  He  always  nsed  the  same  direct  ronte,  and 
eiriy  established  a  garrison  and  dep6t  at  Sirhind,  in  aid  of  his 
eipeditions.  Nadir  Shah  having  established  his  authority  in  Persia, 
took  Herat  after  an  eight  months*  siege,  and  thence  advanced  to 
Kandahar,  claiming  these  as  cities  of  Persia.  From  Kandahar  he 
advanced  by  Ghnzni  to  Kabool,  having  conciliated  the  Ghiljie  tribes, 
who  had  cause  of  offence  against  Delhi  for  neglect  in  the  payment  of 
certain  customary  stipends.  In  his  march  from  Kabool,  he  was  unop- 
posed, until  he  crossed  the  Sutlej,  owing  to  the  distractions  and  intri- 
gues which  then  rent  the  court  of  Delhi.  The  battle  which  opened 
the  way  to  Delhi  was  fought  at  Kumal,  and  Mohummnd  Shah  thence 
carried  Nadir  Shah  to  his  capital  as  a  friend  or  ally.  The  invader  re- 
tomed  across  the  Punjab  unopposed  as  he  had  come,  with  the  plunder 
of  the  palace  and  capital  of  the  Moghul  emperor  in  his  train. 

Ahmed  Shah,  in  all  his  expeditions,  seems  to  have  followed  the 
lame  route,  preferring  it  apparently  on  account  of  the  water  and  forage 
which  is  always  to  be  obtained  in  plenty  at  the  foot  of  mountain 
ranges  of  sufficient  elevation,  and  having  garrisons  of  his  own,  or  of 
friendly  chiefs  at  Atnk,  Lahore,  and  Sirhind.  The  march  of  Nadir 
Shah  is  thus  the  last  that  can  be  called  an  invasion  for  purposes  of 
conquest. 

This  notice^  however,  of  the  routes  and  passes  into  India  that  have 
been  followed  by  different  conquerors  would  obviously  be  incomplete, 
if  the  wonderful  expedition  of  Alexander  were  altogether  omitted.  It 
has  been  reserved  for  last  mention,  that  the  reader  may  have  the  benefit 
of  the  story  of  after-expeditions,  to  assist  in  the  determination  of  the 
line  of  this  earliest — the  Greek  historians  having  left  its  course  and 
details  somewhat  obscure. 

The  compilation  of  Arrian  is  the  record  of  best  authority  which  we  pos- 
sess of  the  military  operations  and  marches  of  Alexander ;  for  Quintus 
Curtius  supplies  only  some  fuller  details  of  personal  adventures,  and  a 
rery  few  additional  names.  Arrian's  seven  chapters  on  Alexander's  Ex- 
pedition are  based,  as  the  author  states,  on  the  notes  of  Ptolemy  and 
Aristobulas,  who  both  accompanied  the  army  throughout.  His  des- 
criptions are  sufficiently  accurate  to  enable  us,  with  the  lights  recently 

4  K 
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thrown  upon  the  geography  of  the  countriea  traversed,  to  identifj 
most  of  the  principal  rivers  and  places  named ;  bnt  there  is  a  sad  irsnt 
of  dates  and  distances  in  Arrian's  narrative,  and  even  the  seasons  of 
many  of  the  operations,  and  the  number  of  months  and  years  oeca|Med 
in  them,  have  to  be  guessed  i!rom  circumstances.  On  the  wholes  however, 
Arrian  is  a  more  sure  guide  in  regard  to  this  expedition  than  any  otkr 
author  of  antiquity,  and  but  for  the  changes  of  names  usual  in  the  Greek 
version  of  oriental  appellatives,  as  well  as  those  incident  to  the  ooiine 
of  events  in  twenty  centuries,  there  would  be  less  difficulty  in  fbilov- 
ing  him  than  the  Persian  and  Turkish  historians  of  later  expeditions. 

After  the  victory  of  (xaugamela,  in  the  province  of  Arbela,*  whiek 
was  gained  in  October  331,  b.  c.,t  Alexander  marched  first  to  Babylon, 
and  then  to  Susa  and  Persepolis.  The  ruins  of  both  Persian  ctpi- 
tals  have  been  fully  traced  and  explored,  the  former  is  near  Shoostor, 
and  the  latter  about  100  miles  north-east  of  Shiraz.  These  royal  cities 
Alexander  sacked,  and  then  collecting  all  the  camels  and  beasts  of 
burthen  of  Lower  Persia,  he  followed  Darius  to  Isfahan,  (Elcbataos,)^ 
the  capital  of  Media,  at  the  time  of  this  expedition.  Hearing  hov^ 
ever  of  Darius's  flight  towards  Bactria,  he  took  himself  with  a  ligbt 
division  the  eastern  route  by  Yen!  to  Tabas,  said  to  be  the  last  tovo 
of  the  Parsetaceni,  (halfway  between  Yezd  and  Mushud.)  finding  that 
that  he  could  not  overtake  the  fugitive  king  before  be  passed  tke 

*  Arbela  appears  to  have  been  a  city,  the  head-quarter  town  of  a  diatriet. 

t  Arrian  gives  three  dates,  one  of  this  battle,  a  second  of  the  death  of  Daring  and 
the  third  of  the  battle  with  Porus.    This  last  however  is  erroneous. 

X  There   is  a  great  controversy  amongst  the  learned  as  to  whether  Hamadn  or 
Isfahan  is  the  Ecbatana,  capital  of  Media,  through  which  Darius  fled,  and  at  whiel 
Alexander  made  his  arrangements  for  the  Bactrian  campaign.    I  think  it  not  at  ^ 
improbable  that  both  bore  the  name,  but  if  the  resources  of  Darius  lay  in  Bactiiv  , 
it  is  very  unlikely  that  he  and  Bessus  should  have  retired  by  Hamadan,  and  the  e1^  i 
dent  line  of  advance  from  Persepolis,  which  is  near  Sheeraz,  was  Isfahan.    The  j 
Paraetaceni  also  lay  to  the  right,  and  the  site  of  Tabas  half-way  between  Texd  mk  | 
Mushud,  would  show,  if  we  assume  the  flight  of  Darius  and  pursuit  of  Alexander  tahne  < 
taken  this  direction,  that  the  latter  attempted  by  that  route  to  cut  off  Darins  bm 
Bactria,  while  his  main  army  advanced  by  Isfahan.  Tabas  is  named  by  Quiotos  Cart^ 
as  the  limit  of  Alexander's  pursuit  towaids  Bactria  prior  to  the  reorganization  of  At  | 
army  at  Ecbatana,  but  by  a  strange  confusion  he  places  the  death  of  Darios  ia.  tlai  , 
flight  from  Ecbatana,  whereas  it  clearly  did  not  occur  till  next  season.    The  possit 
from  Hyrcania  and  the  Elburz  mountains  may,  however,  have  taken  a  south*westedf 
direction  to  Tabas,  so  as  to  be  that  referred  to  by  Quintus  Cortiua,  which  would  ieaiv 
doubtful  the  previous  march  on  the  same  pla^e. 
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BMNui tains,  Alexander  returned  to  Ecbatanat  (Isfahan,)  and  there 
n^ining  his  main  army,  employed  the  winter  in  reorganizing  his 
troope,  and  dismissing  homeward  those  Greeks  whose  time  of  service 
vae  expired.  This  effected,  early  in  the  spring  of  330,  b.  c.  Alexander 
crossed  the  Elburz  mountains*  at  the  pass  near  Tehran,  called  that  of 
Domavund,  and  formed  his  army  in  two  divisions,  employing  one  of 
tbem  in  redacing  the  Mardi,  a  poor  and  semi- barbarous  race,  who 
secapied  a  tract  of  country  between  the  Elboorz  range  and  the  Cas- 
pian, while  the  other  was  destined  to  operate  northward  up  the  eastern 
ihore  of  the  Caspian  against  Hyrcania.  With  this  latter  went  Alexander, 
his  reason  for  reducing  this  wild  country  being  that  a  body  of  Greek 
mercenaries  had  retired  thither.  Hearing,  however,  while  his  army 
was  crossing  the  Elburz,  that  Darius  was  in  force  at  no  great  dis* 
tanee»  he  countermarched  and  formed  a  light  division  with  which  he 
went  in  person  to  attack  him. 

The  Persian  king,  assisted  by  Bessus  and  the  chiefs  of  Bactria  and 
Darangia,  (Seestan)  had  appeared  with  an  army  towards  Mushhud,f  but 
refused  to  abide  another  battle,  and  fled  as  the  Greek  force  approached. 
In  this  flight  Darius  was  first  deposed  and  made  prisoner,  and  then 
■lain,  and  Bessus  assuming  the  royal  title,  fled  towards  Bulkh  in 
Bactria.  This  was  in  the  month  of  July  330  b.  c.  and,  if  Qnintus 
Curtius  is  right  in  naming  Tabas  as  the  place  of  the  assassination, 
the  flight  must  have  taken  a  southerly  direction  from  near  Mushhud 


*  The  pass  u  called  in  Arrian,  the  Caspian  gates,  and  Ragcea  is  placed  near  it, 
D'Anville's  map  of  the  ancient  world  gives  precisely  the  locality  of  Dumavund  for  this 
piss.  Darius's  flight  cannot  have  taken  the  line  of  the  west  shore  of  the  Caspian,  so 
as  to  pass  the  Durband  Caspian  gates. 

t  There  is  much  confusion  in  this  part  of  Arrian's  narrative.  He  mentions  the  reorga* 
nization  of  the  army  and  many  arrangements  made  at  Ecbatana,  but  leaves  it  to  be 
supposed  that  these  were  operations  of  a  day  or  two,  and  that  the  pursuit  of  Darius  to 
KagsB  and  the  Caspian  gates  was  immediately  taken  up.  But  there  is  a  winter  in- 
tervening between  Alexander's  march  to  Ecbatana  and  the  campaign,  in  the  course  of 
which  Darius  was  deposed  and  assassinated :  this  season  therefore  was  evidently  devoted 
to  the  reorganization  of  the  army,  and  if  Alexander  did  follow  Darius  to  RagsB  in 
331 B.  c„  it  was  a  mere  excursion  at  the  end  of  the  season,  not  a  continuance  or  renewal 
of  the  campaign.  Dr.  Thirlwall  has  been  misled  by  not  allowing  for  a  winter  here. 
He  supposes  that  season  to  have  been  occupied  in  the  operations  near  Persepolis. 
The  date  given  by  Arrian  for  Darius's  death,  compared  with  that  of  the  battle  of  Arbela, 
and  the  stated  military,  and  civil  arrangements  made  at  Ecbatana,  prove  the  manner 
of  the  campaign. 
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or  Abbasabady  which,  as  the  Seestan  Satrap  was  the  ally  of  Beanoi 
is  not  Impossible.  Alexander  retorned,  according  to  Arrian,  with  the 
body  of  Darios,  and  crossing  the  Elbarz  range  to  the  river  Atnik, 
finished  the  conquest  of  Mardia  and  Hyrcania,  (fiiazenderan  and 
Gheelan.)  This  effected,  he  took  the  direct  route  to  the  coantry  of 
the  Arii.  The  capital  of  Aria  at  that  time  is  called  by  Arriaa 
Snsia,  probably  the  Hellenism  of  Subza  or  Snbzawar,*  Herat  nm 
not  in  existence^  but  is  supposed  to  be  on  the  site  of  the  city  or 
fort  erected  by  Alexander  afterwards  to  control  the  Arians.  Akx- 
ander  established  a  Persian  governor  at  Susia,  and  returned  nortk- 
wards  to  pass  into  Bactria  after  Bessns,  by  the  routes  |»obabIy  of 
Merv  or  Mymuna*  The  Grecian  king,  however,  had  no  sooner 
turned  his  back  on  the  Arian  country,  than  the  Persian  goveroor 
revolted,  and  having  overpowered  the  detachment  left  with  him  m 
Subzawar,  retired  to  make  head  at  Artakaona  amongst  the  moantiisi 
east  of  Herat  This  brought  the  Grecian  army  back  in  haste 
Artakaonaf  is  a  place  written  six  ways,  but  which  probably  will  be 
the  Greek  version  of  Oordoo  Khan,  a  common  name.  Sakhir,  the 
capital  of  the  Ghorians  at  the  head  of  the  Rashk  river,  is  a  site  well 
suited  for  a  stronghold  of  refuge,  and  the  Oordoo  Khan  or  Artakfaao 
intended,  will  probably  have  been  near  it 

Alexander  followed  thither  with  a  light  force,  making  a  rapid 
march  of  600  stadia  in  two  days,  while  the  bulk  of  his  army  retoraed 
southward  more  leisurely,  and  moved  down  to  the  Pontus,  or  inland 
sea,  into  which  the  Helmund  discharges  itself.  Artakhan  was  evaeoited 
on  his  approach,  whereupon  Alexander  turned  southward  also,  and 
the  Persian  governor  of  the  southern  districts,  called  Zarangai  or 
Drangse,  (Seestan,)  having  fled  eastward  to  the  Indus,  Alexander  re- 
turned again  into  the  mountains  and  remained  some  time  there,  whik 
he  built  the  fort  before- mentioned  on  the  site  of  Herat  to  check  the 
Arrians.    Here  he  received  the  submission  of  the  tribes  of  the  southero 


*  Dr.  Thirlwall  suppoeeB  this  Susia  to  be  Toos,  the  ruins  of  which  have  beea  tiaeii 
about  seventeen  miles  NN  W.  of  Mushhud,  but  Toos  would  be  in  Parthia,  and  Mtii 
Aria,  as  thus  situated 

t  All  the  Persian  poems  and  traditions  mention  Astakhar,  as  the  place  mhtat^ 
Alexander  marched  towards  India,  but  the  Astakhar  of  the  Shahnama  is  the  dfial 
of  Persia.     The  great  Koostum  was  a  native  of  Seestan. 
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districts  as  far  as  Kandahar  in  Arachotia,*  bat  it  does  not  appear  that 
he  went  thither;  on  the  contrary  at  a  late  period  of  the  year  330,  b.  c. 
he  made  the  passage  over  the  high  ridges  between  Herat  and  the  Kabool 
valley,  suffering  mnch  from  cold  on  the  march,  and  then  at  the  janc- 
tlon  of  the  Panjshuhnr  and  Koh-damun  rivers,  in  the  plain  of  Beghram, 
near  Charikar,  he  founded  the  city  of  Alexandria  apud  Caucasum,  about 
which  there  has  been  so  much  dispute.  Its  identity  with  the  Beghram 
mina  baa  been  established  in  a  latef  essay  of  Major  Rawlinson,  now  at 
Kandahar,  and  the  whole  story  of  Arrian  confirms  the  site.  Here 
Alexander  wintered,  and  at  the  first  opening  of  spring  in  the  following 
year,  829  b.  c,  crossed  the  Hindoo  Koosh  to  attack  Bessus.  I  consider 
it  ipost  probable  that  the  passage  was  made  from  Charikar  by  the 
Gorebund  or  Purwandura  Passes,  for  Drapsacus,  which  was  attacked 
immediately  after  the  traverse,  was  evidently  the  present  Indrab,  the 
fortress  which  gave  so  much  trouble  to  Chuogeez  Khan. 

The  immediate  effect  of  this  line  of  operation  was  to  drive  Bessus 
out  of  the  whole  country  between  the  Oxus  and  Hindoo  Koosh,  and  to 


*  Arrian  is  cited  as  authority  for  Alexander's  having  marched  by  Kandahar  to 
Kabool,  and  by  Bamian  to  fiulkh,  but  Arrian  only  says  the  Aracbotiana  submitted,  not 

that  Alexander  ever  went  into  their  country.  His  words  are  Tavr a    Sb    Siairpa- 

^Qfuvog  TrpoT/H  u)Q  CTTi  BaiCT/oa  re  Kai  Bi^crcrov,  Apayyag  tb  Kai 

^paytoyovg  tv  rp  irapoStf  Trapa^ri<Tapivog,     HapB^riffaro  Se  Kai 

rove  Apa^iOTOvg  Kai  aarpavnv  icare?f|<r€v  cir    avrocc  Mevo^va. 

EvifXdc  Sc  Kai  rtav  IvSwv  rove  vpoayuipovq  Apayjioroiq*     Sv/i- 

wavra  Sc  ravra  lOvri  Sia  )(^iovoc  Sc  iroXXryCt  Kai  ^vv  airopia  S^C, 

'^  Having  finished  these  things,  he  set  off  for  Bactria  and  Bessus,  in  the  route 
having  established  his  authority  over  the  Drangae  and  Dragogi ;  he  also  established  his 
authority  over  the  Arachoti,  and  appointed  Menon  their  Satrap.  He  came  then  iaio 
the  country  of  the  Indians,  bordering  on  that  of  the  Arachoti,  and  all  these  nations  he 
reached  through  much  snow,  and  in  great  want  of  necessary  supplies,  and  with  much 
suffering  to  the  troops."  This  shews  he  passed  through  the  Huzara  country  north  of  the 
open  plains  of  Seestan  and  Kandahar,  for  in  crossing  them  to  the  Kabool  valley  even  . 
in  October,  hb  army  would  suffer  from  extreme  cold.  He  crossed  apparently  by  the 
Toate,  and  in  the  season,  when  fiabur  suffered  so  much  on  his  return  from  Herat  to 
Kabool.  If  the  march  was  made  in  the  season  when  there  is  snow  at  Kandahar,  and 
by  that  route,  the  passage  to  Ghuzni,  and  especially  over  the  mountains  between  Ghuzni 
and  Kabool,  must  have  been  quite  closed. 

t  I  much  regret  never  having  met  with  this  essay,  and  doubt  not  that  it  would  have 
thrown  light  on  many  points  which  are  still  obscure. 
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cut  him  off  from  retreat  into  Kasbghar.  He  had  fomented  another  in- 
surrection at  Herat,  and  sent  2,000  horse  to  support  it,  while  Alexander 
was  making  the  Huzara  passage,  prior  to  wintering  in  the  Kabool 
valley ;  but  this  was  defeated  by  the  garrison  left  in  the  new  city, 
aided  by  a  detachment  sent  back,  without  requiring  Alezandert 
presence,  fiessus  therefore  oi^  the  passage  of  the  Hindoo  Koosh  beiag 
effected,  retured  at  once  to  the  mountains  of  Sogdiana,  Nautaka,  sap- 
posed  to  be  Karshee  or  Nukhshab,  being  the  position  he  took  up  ts 
watch  the  further  coarse  of  events.  Alexander  took  Bulkh  and  all  the 
country  south  of  the  Oxusi  and  established  six  stations  according  to 
Qnintus  Curtius  to  guard  and  command  the  passes  of  the  moantaina 
He  then  crossed  the  Oxus  on  skins,  at  a  point  where  the  river  was 
rapid  and  deep,  and  had  a  sandy  bottom,  which  is  the  character  of  aD 
the  fords  about  Bulkh.  Bessus  was  betrayed  and  given  op  beioie 
Alexander  reached  his  position  at  Karshee^  and  thereupon  Alexander 
followed  up  his  success  by  seizing  Markanda,  (Samarkand),  and  he 
thence  continued  his  march,  meeting  with  no  serious  opposition,  to  the 
Sir  or  Jaxartes,  called  by  Arrian  the  Eastern  Tanais.  He  crossed  tUs 
river  to  punish  the  Scythian  cavalry,  who  had  inflicted  on  him  sobs 
loss  as  they  retired  before  him  through  Sogdiana.  Alexander  fought  oi 
the  other  side  of  the  Sir  a  sharp  cavalry  action,  in  which  be  vat 
wounded  severely  by  an  arrow  in  the  leg,  his  fibula  or  smaller  1^  bone 
being  broken.  He  gained  the  victory,  however,  and  dislodged  the 
enemy  from  a  mountain  supposed  to  be  that  opposite  to  Khojood, 
with  a  loss  stated  at  20,000  men. 

Alexander  remained  sometime  on  the  Jaxartes,  and  eommenced 
building  a  city  or  fort  near  Khojund.  He  at  the  same  time  summonsd 
all  the  tribes  to  a  general  convention  to  be  held  at  Zariaspe,  (Hoa- 
rasp  on  the  Oxus,)  in  the  coming  winter ;  but  while  he  was  so  oeoo- 
pied  in  advance,  the  nomade  tribes  of  the  Kizil-koom  desert  and 
Lower  Jaxartes,  rose  on  the  garrisons  he  had  left  in  his  rear,  sad 
under  Spitamenes,  an  active  and  energetic  partisan,  besieged  MariLaada. 
Alexander  on  the  first  news  of  the  insurrection  retraced  his  stepi 
towards  Markanda,  reducing  all  the  cities  on  his  way  without  difficolty 
until  he  came  to  Cyropolis,  which  is  probably  ELeoh,  or  Shnbar 
Subz,  where  Persian  tradition  fixes  the  birth  of  the  great  Cjm. 
This  siege  proved  difficult,  for  the  city  is  described  as  laige  asd 
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populous,  the  walls  strong  and  high,  and  the  inhabitants  warlike. 
He  mastered  it  at  length,  effecting  an  entrance  by  the  river  bed,  dur- 
ing a  season  of  drought,  and  then  returned  to  secure  his  posts  on  the 
Jaiartes,  sending  a  division  to  strengthen  Markanda.  While  he  was  en- 
esmped  on  the  banks  of  this  river,  seeking  to  inspire  the  Scythians  with 
s  dread  of  his  power,  the  division  of  his  army  sent  for  the  relief  of 
Markanda,  was  defeated  and  utterly  destroyed  on  the  banks  of  the 
Zorafahan*  river  by  Spitamenes.  This  called  Alexander  back  to 
Samarkand,  and  after  ravaging  the  valley  of  the  Zurafshan,  he  moved 
to  Huzarasp,  where  he  had  proposed  to  winter,  in  order  to  hold  the 
eoQvention  before  proclaimed,  and  to  confirm  by  policy,  the  influence 
his  victories  had  established.  It  was  here  that  Clitus  was  slain,  and 
that  Scythians  irom  the  western  Tanais  (the  Wolga  or  Don)  came,  and 
endeavoured  to  persuade  Alexander  to  attempt  the  passage  that  way 
liack  to  Europe ;  but  Alexander  excused  himself,  saying,  he  must  first 
conquer  India,  and  then  would  come  by  the  route  of  Europe  round 
that  way  to  the  Tanais  and  Huzarasp.f 

Early  in  the  spring  of  828,  b.  c.  while  the  snow  was  still  on  the 
ground,  Alexander  took  the  field  again,  for  reduction  of  the  cities  of 
Sogdiana,  which  still  held  for  Spitamenes.  His  army  marched  in 
five  divisions,  Alexander  heading  that  which  took  the  mountain  road 
by  Samarkund.  Soon  after  the  march,  Huzarasp  was  attempted  by 
sorprise,  but  saved  by  its  garrison.  Spitamenes  then  made  a  gallant 
attack  on  the  left  division  led  by  Coenus,  which  skirted  the  desert,  and 
had  marched  apparently  for  relief  of  the  garrisons  of  the  Jaxartes :  it 
was  met  by  Spitamenes  while  countermarching  for  the  defence  of 
Huzarasp,  consequently  on  the  attack  of  that  post     Being  defeated  by 

*  Arrian  calls  the  river  of  Markanda,  Polytimetus,  the  much-valued,  Zurafshan 
u  gold  scattering.  The  description  of  its  losing  itself  in  the  sands  of  the  Bokhara 
Desert  cenfinns  the  identity,  if  the  name  and  other  cinmmstances  had  left  any  doubt 
on  the  subject. 

t  The  site  of  Huzarasp,  no  less  than  the  similarity  of  name,  proves  it  to  be  the 
Zariaspe  referred  to.  It  is  on  the  Oxus  in  the  advanced  position  suited  to  the  convoca- 
tion, and  is  exactly  the  place  the  Scythians  of  the  Steppes  towards  the  Wolga  might 
be  expected  to  come  to,  while  the  river  being  navigable  gave  all  the  desired  facilities 
for  forming  a  dep6t  The  next  yeaPs  march  back  to  Samarkund  establishes  the  cor- 
rectness of  this  position,  and  it  is  further  confirmed  by  the  communications  held  at 
i.t  with  the  Chorasmeni,  (Khariimees.)  Kheeva  and  Orgunj,  the  capitals  of  Kharizm, 
being  only  a  few  marches  down  the  stream  of  the  Oxus.  The  limits  of  ancient 
Bactria  might  well  extend  down  the  Oxm  as  far  as  Huzarasp. 
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Coenno,  Spitamenes  was  deserted  by  his  followers,  who  hearing  that 
Alexander  himself  also  was  approaching,  cut  off  their  chiefs  head,  and 
sent  it  as  an  atonement  for  thmr  own  transgressions. 

Being  thus  rid  of  this  active  enemy,  Alexander  had  leisure  to  reduce 
the  mountain  forts  of  Soghdiana,  lying  between  the  sources  of  the 
Jaxartes  and  the  Desert  west  of  Samarkund ;  and  the  season  being  *» 
capied  in  establishing  posts  and  settling  this  country,  he  wintered  again 
north  of  the  Oxus  at  Earshee,  and  there  received  reports  from  all  the 
Governors  and  Satraps  he  had  left  in  the  conqaered  territories. 

In  the  spring  of  327,  b.  c.,  while  the  snow  was  yet  heavy  on  the 
ground,  Alexander  commenced  his  march  through  the  mountains  towards 
Bulkh,  reducing  the  places  that  refused  to  submit,  fie  was  in  this  maicfa 
much  distressed  for  provisions,  but  every  fort  had  its  dep6t,  and  the 
store  of  one  of  these,  held  by  a  chief  named  Chorienes,  furnished  a  two 
months'  supply  to  the  whole  army  at  a  time  when  it  was  in  great  want 
As  the  spring  advanced,  Alexander  taking  the  route  of  Bulkh, 
approached  the  Hindoo  Koosh  again,  and  crossed  it  to  the  city  he  had 
built  in  the  plain  of  Beghram.  There  he  was  met  by  Taxiles,  an  Indian 
chief,  whose  capital  (Taxila)  was  across  the  Indus.  This  chitf 
urged  an  advance  in  that  direction,  with  the  design  of  bringing  to 
subjection  a  rival  chief  of  Peucilaotis,  supposed  to  be  in  the  conntiy 
near  Peshawur.  Alexander  sent  with  this  Indian  chief  Hephs&stioo,  and 
the  bulk  of  his  army,  marching  them  by  the  route  of  the  Cophenes 
river.  Under  the  Raja's  guidance,  HepbsBstion  passed  without  obstnic> 
tion  downwards,  apparently  by  the  Khyber,  and  having  captured 
Peucilaotis,  set  himself  with  the  aid  of  Taxiles,  to  build  a  bridge  at 
Attuk.  Alexander  himself  was  determined  to  reduce  the  moantainoiis 
tract  of  country  lying  between  the  Gophenes  and  the  Hindoo  Kood^ 
and  the  number  of  rivers  passed,  and  description  of  each  given  by 
Arrian,  correspond  exactly  with  what  we  now  know  to  be  in  existeaes 
in  that  tract,  though  the  names  of  several  places  and  of  races  of  peopis 
differ  as  might  be  expected. 

Alexander  from  Beghram  passed  down  the  Punj-shushur  river,  aad 
crossed  the  Tagao  with  difficulty,  then  reducing  two  cities,  the  seeood 
called  Andaka,  he  came  to  the  river  Euaspla,  (Alishung),  where  tl« 
Aspii  were  in  arms.  The  enemy  fled  to  the  mountains,  and  Alexander 
followed  to  their  stronghold,  finding  the  capital  which  Arrian  esBs 
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Arigssam^  deserted  and  Id  rains.  There  was  a  very  severe  battle  fought 
here,  which  ended  in  the  complete  defeat  of  the  natires,  and  the  capture 
of  290,000  head  df  cattle,  remarked  as  of  very  fine  breed.  Thence 
Alexander  marched  against  the  Assaceni,  passing  through  the  territory 
of  the  Gnrsl,  (Lughman,)  and  crossing  the  river  of  that  name  (now  tho 
Koner  or  Kama,)  which  Arrian  states  as  rapid,  and  difficult  of  passage, 
becaoae  of  the  large  round  slippery  stones  in  its  bed.  On  the  eastern 
hanks  of  the  Konef  river,  was  the  city  of  Massaga,  somewhere  neecf 
Fooshoot,  which  was  captured  with  great  difficulty ;  and  some  mercena-* 
ries  of  the  garrison,  stated  to  have  been  of  Indian  race^  were  incorpo* 
rated  with  the  Gfncinn  army. 

Frooi  Massaga,  Alexander  marched  to  Bazira,  without  crossing 
another  river,  shewing  evidently,  that  Bazira  must  be  the  present 
Bajaor.  He  expected  it  to  be  surrendered  without  a  siege,  but  was 
diaappmated,  and  hearing  that  reDef  was  <ioiDring  from  Ora,  which  is 
probably  the  present  Punjkora,  he  mardied  with  his  main  army  first 
sgainst  that  place^  leaving  a  detachment  before  Bazira  to  watch  it. 
Ora  beiiig  reduced,  tlie  inhabitants  of  Bazira  evacuated  the  city,  and 
took  refuge  in  the  difficult  post  of  mount  Aornu^  under  which  lay 
fimbolima,  wMeh  Alexander  occupied.  This  mountain  will  probably 
be  that  to  the  south  of  Bajaor,  and  between  it  and  the  Kabool  river. 
Tlie  dialodgement  of  the  enemy  proved  a  matter  of  extreme  difficulty, 
because  of  the  steep  ascent  of  the  mountain.  Ptolemy,  however,  with 
some  light  troops  effected  and  made  good  a  lodgment  on  the  ridge, 
sided  by  an  attack  from  which,  the  rock  was  at  last  stormed  and 


Alter  this,  Alexander  marched  north  to  Dyrta,  (which  is  evidently 
the  present  Dbyr,)  because  he  heard  that  the  king  of  the  Assaceni  was 
ndting  head  in  the  upper  part  of  the  valley  of  the  Koner,  that  Is,  in 
Clatnd  and  Little  Kashghur.  From  hence  he  crossed  to  the  Indus  by 
a  route,  which  required  the  labour  of  his  whole  army  to  render  at  all 
passaUe.  He  arrived  on  the  bank  of  that  river  at  a  place  where  there 
waa  a  forest,  from  which  he  cut  timber  to  make  rafts  and  boats,  with 
which  he  floated  down  to  Attuk,  where  the  bridge  of  boats  had  already 
been  built  for  him  by  HephsBstion  and  Taziles.  In  tiie  country 
between  the  Kophenes  and  Indus,  Nysa,  the  city  of  Bacchus,  is  said 
to  lie  aitukted,  from  whence  Alexander  received  a  deputation.    Its  site 

4f 
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has  DOt  beeo  atoertaioed,  though,  as  ivy  grew  there,  it  must  have  beei 
high  in  the  mountains. 

Crossing  the  Indus  by  this  bridge^  Alexander  went  with  Tsiiki 
to  Taxila,  the  cafntal  of  the  ktter,  which  probably  was  near  the  pie- 
sent  Tatta,  about  one  march  from  the  river.  Thence  he  prosecntod 
his  march  to  the  Hydaspes,  now  the  Jihlum,  on  the  other  side  of 
which  Poms  was  encamped  with  a  large  Indian  army.  To  aid  tke 
passage,  Alexander  sent  back  to  the  Indus  for  some  of  the  boats  or 
rafts  he  had  built,  and  causing  them  to  be  brought  over  by  laad, 
amused  Poms  for  some  days  by  marching  up  and  down  with  gmt 
parade,  as  if  he  was  about  immediately  to  force  a  passage. 

Arrian  tells  us  this  occurred  in  the  rains  when  the  river  was  Dtiieii 
swollen,  and  that  Alexander  was  thinking  of  waiting  for  the  cold  ssaaoa 
when  the  waters  would  subside.  After  some  days,  however,  finding  s 
favorable  rock  to  conceal  his  preparations,  he  launched  his  boats  sni 
effected  a  passage  at  a  place  where  there  were  several  alluvial  islsndi. 
Poms  was  then  defeated  and  made  prisoner.  Arrian  specifically  tolk 
us,  that  this  battle  was  fought  in  the  month  Munychion,  which  is  the  hit 
but  two  of  the  Greek  year,  beginning  in  July.  April  and  May  would 
therefore  be  the  time  of  the  year  indicated,  but  this  is  not  reeoncilsMs 
with  the  fact  of  the  rains  having  set  in  to  swell  the  stream.  The  dsts 
assigned  by  Dr.  Vincent  and  all  later  commentators,  is  August  327, 
B.  c.  which,  supposing  Alexander  to  have  crossed  the  Hindoo  Ksoib 
on  the  first  opening  of  the  passage  at  the  end  of  March,  or  in  tke 
beginning  of  April,  gives  evidence  of  a  celerity  of  movement,  sod 
rapidity  of  conquest  to  excite  our  wonder. 

After  the  defeat  of  Poms,  Alexander  captured  Sangala  on  the  Hj- 
draotes,  supposed  to  be  near  Lahore,  and  then  marched  to  the  Sullcj 
at  a  spot  below  its  junction  with  the  Hyphasis  (fieas)  where  historiasi  | 
say,  he  built  pillars  or  altars  to  mark  the  limit  of  bis  conquests.    Apol*  | 
lonius  Tyaneus  is  made  by  Philostratus  to  say,  that  he  saw  them  in  the 
first  century  of  the  Christian  sera,  and  that  a  king,  Phraotes,  of  Grock 
race,  and  who  conversed  freely  with  him  in  Greek,  was  then  reigning  ii  ' 
the  Punjab,  and  master  of  the  country  as  far  west  as  the  Kabool  valli^. 
These  altars  however,  thongh  sought  for  with  much  avidity,  Inv* 
never  yet  been  found  by  modern  travellers.     The  remonstrances  of  tho 
Macedonian  troops,  and  their  refusal  to  march  further,  created  the  is* 
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ttediate  neoenity  for  Alexander's  retnrD.  fiat  preparatioD  had  ante- 
cedently been  made  for  it  by  arrangements  to  construct  a  large  fleet  of 
'IxMts  on  the  Hydaspes  or  Jihlum.  These  were  completed  by  the  end 
I  of  the  rains  of  327  b.  c,  and  Alexander  then  commenced  a  march 
^iowD  the  Ponjab  and  banks  of  the  Indus,  in  the  hope  of  finding  a  ready 
>ay  back  to  Persia  by  land  or  sea  from  its  mouths. 

On  the  way  down,  he  was  troubled  by  the  spirited  resistance  of  the 
Ifslli  and  Oxydracae,  the  former  supposed  to  be  settled  near  Mooltan, 
and  the  latter  a  race  occupying  Kuchchee.  In  the  operations  against 
these,  Alexander  received  a  wound  with  an  arrow  in  the  right  breast, 
which  very  nearly  proved  mortal,  and  much  alarmed  his  faithful  troops. 
He  recovered,  however,  and  having  reduced  the  Sindians,  made  the  fol- 
lowing arrangements  at  Pattala,  now  Tatta,  for  return.  Craterus  he 
tent  by  Kuchchee  and  the  Bolan  Pass  with  the  bulk  of  his  army,  and  the 
heavy  baggage.  Nearchus  with  the  fleet  was  to  skirt  the  coast,  and 
so  make  for  the  Persian  Gulf.  Alexander  himself  with  a  lightly 
equipped  force  took  the  route  through  Beloochistan,  intending  to  keep  in 
communication  with  the  fleet. 

This  march  proved  the  most  disastrous  operation  in  which  Alex- 
ander had  yet  engaged ;  from  first  to  last,  he  sufiered  extremely  from 
heat,  and  from  the  want  of  fresh  water,  and  the  distress  his  army  en- 
countered is  represented  as  almost  beyond  endurance,  and  the  morta- 
fity  in  consequence  was  very  great. 

Dr.  Vincent  states,  the  march  down  from  Nicsea  on  the  Jihlum, 
where  the  battle  with  Porus  was  fought,  to  Pattala  or  Tatta,  at  the 
bead  of  the  Indus  Delta,  to  have  occupied  nine  months ;  if  it  was 
oommenced,  therefore,  in  October  327*  it  will  have  been  July  326,  b.  c. 
before  he  reached  that  city :  and  so  &r  Arrian  bears  out  this  date,  for 
he  says  the  Etesian  winds,  that  is  the  monsoon,  prevented  the  voyage 
by  sea  at  the  time  of  Alexander  being  in  Sindh.  Having  made  ar- 
rangements for  establishing  depdts  near  the  sea-coast,  and  for  digging 
wells  to  supply  the  fleet  and  his  own  army  with  fresh  water  at  the  first 
stages  along  the  coast,  Alexander  set  off  on  his  march  of  return 
in  September  326,  b.  c,  directing  Nearchus  to  follow  as  soon 
ae  the  season  was  favorable.  The  circumstances  of  this  voyage  have 
been  so  accurately  developed  by  Dr.  Vincent,  that  it  is  only  neoes- 
aary  to  refer  to  them  very  shortly.    Nearchus  left  the  Indus  a  month 


A 


1 


572  iVbte  Of»  the  Paues  inio  HindooOan  [Na  126. 

after  Alexander,  but  some  time  still  before  the  moneeim  had  pro- 
perly changed:  he  was  in  consequence  compelled  to  make  for  the 
coast  and  disembark,  and  so  consumed  all  his  provisions  by  the  time 
he  reached  the  country  of  the  Oritn  in  Mekran.  Here,  howerer,  Alex- 
ander  had  left  a  dep6t  under  Leonatus,  prior  to  striking  off  from  ths 
coast  to  skirt  the  arid  desert  of  Gedroos.  From  the  borders  of  tlM 
OritflB  to  the  capital  of  Gedroos,  called  by  Arrian  ^*  Para,"  Alaun- 
der*s  march  was  one  of  sixty  days,  with  always  a  very  aeanty  supplj  cf 
water,  and  that  generally  brackish.  Pura  is  probably  the  Bonpoor 
of  modern  maps,  which  is  in  the  same  longitude  with  the  Hamoon,  or 
sea  in  which  the  Helmund  terminates.  Here  Alexander  remaised 
some  time  to  refresh,  and  receiving  a  convoy  from  Lower  Persia,  re- 
newed his  march  through  Karmania,  (Rurman,)  meeting  every  where, 
as  he  approached  the  limits  of  civilization^  both  welcome  and  abui- 
dance*  Either  at  or  near  Kurman  he  met  Craterus,  who  had  esfiely 
brought  back  the  heavy  baggage  and  bulk  of  the  army  by  the  Bobs 
Pass  and  by  Kandahar,  but  by  what  route  from  Sdstan,  ia  no  when 
mentioned. 

The  expedition  ended  by  Alexander's  return  to  Persepolis  or  Fkfs^ 
gada,  near  Shiraz,  with  a  light  division,  while  he  sent  HephesstioD  lo 
skirt  the  coast  and  relieve  Nearchus.  The  united  army  of  AWxaito 
reached  Susa  about  the  end  of  February  32^  b.  c,  just  five  yean  from 
the  period  of  its  march  from  Ecbatana  in  pursuit  of  Dariosi  and  five 
and  a  half  from  the  date  of  the  victory  of  Gaugaraela  or  Arbela- 

It  is  difficult  to  account  f<^  the  apparent  fhcility  with  which  AkoE- 
ander  carried  his  large  armies  over  tracts  now  deemed  ImpassaUe  ftr 
more  than  caiavans.  We  must  allow  something  jfbr  the  habit  <tf  deaUag  si 
slaves  with  the  entire  population  of  a  city  or  province  reduced  afrtf  reae- 
tance  in  armSb  This  gave  means  of  transport  over  mountain^  saeh  si 
ar«  not  commanded  i»  the  strategic  operations  of  the  present  di^ 
But,  after  making  every  allowance  Ibr  the  fr«e  eommaad  and  «>>  ^ 
the  persons  and  properties  of  the  entire  popolatioD  subdued,  the  tiaveiee 
of  the  deserta  would  not  have  been  possible,  if  in  those  days  they  M 
been  in  the  same  condition  as  they  are  a^  present  found.  Their  ei« 
istenoe  is  identified,  but  their  dimensions  were  then  probah^  wxA 
sBudler,  for  it  is  consistent  with  the  experieoee  of  modem  philseoph^ 
that  sandy  deaerts  progressively  increase  in  sine^  aa  well  threagh  lheel^ 
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fier  soakage  of  the  waters,  which  give  fertility  to  their  borders,  as  by  the 
effect  of  wind  in  carrying  and  depositing  sand,  and  so  producing  barren- 
ness over  tracts  which  before  owned  a  fertile  soil.  With  every  allowance, 
bowever,  for  a  more  ikvorable  condition  of  the  countries  traversed  than 
tbey  now  exhibit,  we  shall  yet  find  in  the  inarches  of  Alexander  a 
celerity  of  moyement,  and  a  promptitude  of  resource  in  difficulties  of 
all  kinds,  of  which  it  is  much  to  be  regretted,  that  his  historians  have 
not  g]?en  more  full  details  for  instruction  at  this  day. 

H.  T.  P. 


Proceedings  of  the  Asiatic  Society, 

(Friday  Evening,  10th  June,  18420 

The  HoDOOTtble  H.  T.  Prinibp,  Esq.  Pjresideiit,  in  the  Chair. 

G.  C.  CqBAP,  Esq.  proposed  at  the  last  Meetingf  was  hallotted  for  and  duly 
elected  a  Biember  of  the  Society. 

Ordered — That  the  usual  communication  of  his  election  he  made  to  Mr.  CHSAPf 
iiui  that  he  he  fttrniahed  with  the  rules  of  the  Society  for  hia  goidaace. 

Library. 

The  following  Books  were  presented : — 

Soofa  rteeiotd/or  the  Library  cf  the  Asiatic  Socielg  for  the  Meeting  ontheliHh  June,  t84S. 
The  London,   Edinburgh,  and  Dublin  Philosophical  Magasiae  and  Journal  of 

Science.    3rd  series,  loL  ziz.  No.  127,  and  vol.  zx.  No.  128. 
List  of  the  Members  of  the  Royal  Asiatic  Society  of  Great  Britain  and  Ireland. 

1S41,  pamph. 
LnsMn,  Zeitschrift  fur  die  Kunde  des  Morgenlandes.    Bd.  iy.  Heft  1. 
The  Calcutta  Literary  Gleaner  June,  1842.    Vol.  Ist,  No.  4,  two  copies. 
The  Calcutta  Christian  Observer.    New  series,  vol.  iii.  No.  30,  June  1842,  pamph. 
JoHmal  des  Savants.    Pacis»  Oetobre  184L 

Tmnsactlont  6f  the  Zoological  Society  of  London,  1841.    Tol.  ii.  Part  5th. 
Proceedings  of  the  Zoological  Society  of  London,  I84U.    Part  8th. 
The  Annals  and  Magasine  of  Natural  Hiitecj.  Jan.  1842»  No.  10^  vol.  xiii,  panph. 
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Yarrell's  Hutory  of  British  Birdi.    London,  1841.    Vol.  iii.  Part  38tli.  pompk. 
Macphenon's  Report  upon  the  Khonda  of  the  Dutrictt  of  Ganjam  and  Cottad. 

Calcutta,  1842. 
Report  on  the  Settlement  of  the  Dutrict  of  Seharanpore,  compiled  by  E.  ThonitoB. 

October  1840. 
Lardner*!  Cabinet  Cydopoedia,  Natural  Philosophy,  London,  1841.  VoL  IsL 
'Wilson's  Introduction  to  the  Grammar  of  the  Sanscrit  Language.    London,  1841, 

1vol. 

BuUetin  de  la  Soci^tj  de  G^ographie.    3nl  S^rie.    Paris,  1841,  Tome  zv. 

Read  the  following  report  submitted  by  the  Librarian,  respecting  the  amngenot 

of  Antiquities  in  the  Museum : —      ' 

To  H.  ToRBBNs,  Esq. 

Secretary,  AnaUc  Soeiett/. 
Sir, 

I  beg  to  submit  to  the  Society  the  following  report  respecting  the  aixaafeaicat 
of  the  antiquities. 

During  the  last  three  months  I  have  had  charge  of  this  department  of  the  Mnsfln^ 
and  it  has  been  my  constant  endeavour  to  identify  the  specimens,  and  place  the  c«l* 
lections  in  order. 

The  accompanying  list  which  is  to  form  the  first  part  of  the  Catalogue,  coataioi  Ibe 
arrangement  and  description  of  the  antiquities  and  idols  in  metal  and  wood,  and  «f 
the  smaller  ones  in  stone. 

However,  as  little  had  been  done  to  preserve  the  identity  of  the  antiquities  os 
regular  register  kept,  specifying  the  particulars,  and  giving  a  detailed  descriptien  of  Ihi 
respective  donations,  in  order  to  enable  the  Society  to  judge  on  thecorrectnesiof  the 
catalogue,  1  hope,  they  will  excuse  me,  if  1  trouble  them  with  a  statement  of  the  ni^ 
sons,  which  guided  me  respecting  the  identifying  of  the  specimens. 

I.  Nos.  1 — 5.    Five  Egyptian  idols,  four  of  wood,  and  one  of  porcelain, 
Lieut.  Young,  December,  1837,  ascertained  by  the  name  of  the  donor,  being 
upon  them. 

Nos.  6—15.    As.  Res.  Vol.  X/F.  Appd.  p.  3.  is  mentioned  a  small  eoUectisa 
metal  and  porcelain  images,  presented  by  Capt.  Bidwell,  and  as  there  is  no  other 
lection  of  this  kind,  we  must  suppose  this  to  be  the  same  that  is  mentioned  ii 
Researches. 

II.  No.  16.    A  copper  figure  dug  up  near  Bushire,  donor  Gapt  J.  Henael, 
Journal,  Vol.  v.  p.  241,  identified  by  a  drawing,  given  in  theJoumaL 

III.  N OS.  17—23.    Seven  brass  and  copper  Images,  presented  by  R.  Home^  &!• 
Res.  VoL  XII.  Appd.  p.  23. 

Among  the  number  of  these  Images,a  SeshaNaga  is  mentioned,  resting  on  a 
and  as  there  is  only  one  of  that  peculiar  situation  in  the  collection,  it  undoabtedly  ■ 
same.    On  examining  this  figure,  I  discovered  in  the  inside  of  the  pedestal  a  e; 
made  with  white  oil  colour,  and  by  this  means  1  found  out  the  other  spedmeu^ 
had  on  the  very  same  place,  cyphers  of  the  same  colour,  and  the  same  hand  «ntiBf< 

IV.  Nos.  24—38.    Fifteen  brass  Images  from  Patna  and  Allahabad, 
by  Dr.  Tytler,  As.  Res.  Vol.  XIK  Appd.  p.  3;  they  had  labeb  upon  then,  oooi 
the  name  of  the  donor,  and  of  the  locality. 
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All  of  them  refer  to  Shiva,  and  eight  of  them  have  m  tpeeial  allution  to  the  wor- 
lUppiDg  of  the  Lingam  in  different  forms,  generally  Shiva,  or  Parvati,  or  both  of 
them  adoring  thia  lymboL  I  mutt  not  omit  mentioning,  that  one  of  them,  a  Shiva 
Lingam,  worriiipped  by  Gonetha,  Nandi,  Kartika,  and  Seaha  Naga,  has  the  crescent 
sad  the  sun  added,  as  so  many  more  symbols  of  this  worship. 

That  it  is  Shiva,  however,  who  is  represented  in  those  images,  and  not  another 
deity,  as  lome  at  fint  would  suppose,  is  evident  from  the  trident  and  crescent  being  in 
all  the  images,  though  sometimes  in  a  shape  and  in  places  which  are  not  apparent  at 
the  first  glance.  These  representations  are  singular  for  the  number  of  their  attributes 
sad  the  rudeness  of  the  style  of  the  workmanship.  No  others  in  the  collection  exhibit 
tie  same  rudeness  of  figure ;  for  the  different  parts  of  the  body  can  hardly  be  distin- 
gaished.  From  this,  some  would  suppose  them  to  be  of  great  antiquity ;  but  all  these 
figures  may  be  regarded  as  symbols  which  are  formed  not  in  a  barbarous,  but  in  a 
drilised  age,  and  their  vagueness  and  rudeness  are  designed  to  suggest  to  the  mind  of 
the  woithipper,  something  indefinite  and  mysterious  in  the  image  which  he  adores. 

V.  Nos.  31—67. 1.  There  are  mentioned  in  the  Asiatic  Journal,  Vol.  XFII,  p.  368, 
three  brass  Images,  Lokanatha,  Durga-Sioghbahni,  and  Goutamah  from  Nepaul, 
presented  by  S.  Bramley,  Esq.  Two  of  them  bear  the  name  of  the  donor,  and  the 
third,  Lokanatha,  though  the  name  is  wanting,  has  such  a  striking  resemblance  to  the 
Gootamah,  that  we  may  safely  declare  it  to  be  the  one  mentioned  in  the  Journal. 
The  second  Goutamah  whom  I  have  put  together  with  them,  has  also  so  many  charac- 
teristics in  common,  that  had  there  been  more  than  three  mentioned  in  the  Journal,  I 
should  have  felt  myself  justified  in  assigning  it  to  the  same  donor. 

2.  Nos.  48, 49,  50.  Three  ivory  idols.  I  found  no  references  to  them  in  any  periodi- 
cal of  the  Society.  They  are  evidently  made  by  the  same  artist  On  one  of  them 
"  Nep41"  is  written  with  a  pencil,  and  they  are  moreover  so  like  those  just  mentioned, 
that  no  doubt  of  their  coming  from  the  same  country,  can  arise. 

3.  The  fourteen  images  under  numben  53-66,  representations  of  Hindoo  deities, 
workmanship,  ornaments,  &c.  being  of  the  same  style,  are  evidently  all  from  the  same 
place,  which  supposition  is  confirmed  by  the  labels  annexed  to  them,  which  are 
written  by  the  same  hand:  but  neither  the  name  of  the  donor  nor  the  locality  is 
written.  There  are  seven  other  Images  without  labels;  but  they  so  strikingly  re- 
ismble  in  every  particular  those  just  mentioned,  that  we  may  assign  to  them  the  same 
country. 

This,  I  think,  is  NepU,  for  the  following  reasons  :— 

a.  All  of  them  exhibit  a  very  extraordinary  similarity  with  those  presented  by  Mr. 
Bramley.  The  Durga  Singhbahni,  above  mentioned,  for  instance,  corresponds  in  the 
principal  characteristics  with  a  Durga  of  this  group  in  the  form  of  Ourga  Mohish- 
mordini ;  we  observe  the  same  dress,  the  same  ornaments,  the  same  kind  of  pedestal. 
Though  the  head-dress  in  both  is  somewhat  different,  yet  again  the  shape  of  the 
crowns,  with  all  their  particularities,  is  nearly  the  same,  and  in  many  of  the  images 
this  similarity  is  still  more  striking.  To  this  conclusion  we  are  also  led  by  the 
•imilarity  which  is  seen  in  the  formation  of  the  head  and  expression  of  the  coun- 
tenance, which  is  seldom  found  but  among  people  of  the  same  nation,  nay,  I  should 
almost  say,  of  the  same  tribe. 

5.  The  strongest  confirmation,  however,  is  derived  from  the  workmanship.  It  is 
true,  this  may  be  under  certain  circumstances  identic,  and  the  artists  still  belong  to 
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different  countriM,  if  for  intaiice  Uiey  be  of  the  seme  idiool.  There  it,  hoecfcr, 
nothing  in  Hindooism,  which  suggesti  the  idea  of  inch  ichooIs»  The  lectB  are  tM 
much  in  enmity  with  each  other,  the  intercoune  of  the  varioai  ooantriee  too  iinitfld, 
and  the  artisti  of  one  place  too  closely  adhering  to  their  old  established  traditioni,  t» 
authorise  the  supposition  of  a  school  of  art,  flonrishing  at  different  places,  if  thsre  kt 
a  general  coincidence  in  the  workmanship  of  several  specimens  of  Indian  art,  ws  mtj 
therefore  infer  on  the  identity  of  the  country  from  which  they  come.  Bach  of  thesi 
conclusions  require  some  cautioot  but  if  all  the  aircumstattccs  firom  which  they  srs  de- 
rived, combine,  there  can  certainly  be  no  occasion  for  doubt,  and,  on  the  wfaols,  the 
principle,  that  the  correspondence  in  minute  and  accidental  particularities  «e  xu; 
observe  between  a  number  of  specimens  of  art,  constitutes  a  sufficient  reason  to  idcs- 
tify  them  in  one  way  or  another,  aocording  to  the  oircumstances,  is  certainly  *^ 
founded. 

c.  Another  confirmation  is  their  likeness  to  the  three  ivory  idols^  above  mentieesd. 
A  most  remarkable  coincidence  is  especially  exhibited  between  the  ivory  Doigsis 
the  form  of  Tara,  with  another  of  ten  anns,  as  behind  the  shoulders  of  both  ths  ewe 
standards,  with  the  same  emblems  upon  them,  may  be  observed. 

As.  Res.  VoL  XF.  Appd.  p.  16,  is  recorded,  that  Lieut  C.  P.  fioileaa  from  Nepasl, 
presented  a  great  variety  of  brass  images  to  the  Society,  so  that  we  may  sedge  tb 
images,  just  named,  to  him,  as  there  is  no  other  number  of  images  which  bssnie 
evident  signs  of  composing  one  and  the  same  collection,  or  which  weald  pfsvest 
us  horn  ascribing  them  to  Nepanl. 

YI.  As.  Kes.  Vol  XFL  Appd.  p.  12,  a  donation  of  Images  fkom  Anacta  ii 
mentioned,  consisting  of  the  following  specimens  :— 

1.  A  wooden  model  of  Ootama's  Temple. 

2.  Brass  model  of  a  Temple,  used  in  the  wonhip  of  Gotama. 

3.  A  tin  statute  of  Buddha,  affording  a  eorrect  model  of  some  of  the  Arnosn  Templet. 

4.  Antient  brass  model  of  a  Temple,  containing  four  images  of  Buddha  with  Nage  er 
Serpents. 

5.  A  brass  Statue  of  Gotama,  with  an  attendant  in  an  erect  posture. 

6.  A  wooden  figure  of  Gotama,  gilt  and  highly  ornamented. 

7.  A  ditto  ditto,  plain  and  gilt 

All  these  specimens  were  fiyand  with  labels,  pteeentiiig  the  name  of  tike  dontr  aid 
locality.  Further, 
6.  A  wooden  figure  of  Gotama,  plain  and  gilt. 

9.  Two  wooden  female  devotees  of  Gotama. 

10.  A  wooden  image  of  a  female,  called  wife  of  Gotama. 

11.  Thumb  of  a  large  image  of  Gotama,  made  of  solid  stone. 

1%  A  white  marble  statae  of  Gotama.  • 

13.  An  iron  figure  of  Gotama,  gilt 

As  these  specimens  on  examination  were  found  uniqne,  no  donbt  eonM  ef  esew 
arise  about  their  identity. 

We  find  at  the  same  place  mentioned  the  following  donatioBS  by  the  same  Ge- 
tleman : — 

14.  A  copper  figure  of  Gotama,  highly  ornamented. 

15.  A  brass  ditto,  gilt 

16.  A  ditto  ditto,  highly  ornamented,  and  holding  a  pot  with  oAerisfs. 
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17.  Four  bran  statues  of  Gotama,  crowned,  and  holding  offerings. 

18  Ten  brass  figures  of  Gotama. 

19.  A  stone  figure  of  Gotama. 

The  first  seven  statues  were  ascertained  without  difficulty,  the  short  description 
given  of  them,  being  sufficient  to  discern  them  among  the  number  of  others. 

Of  the  ten  Statues  of  Buddha,  1  recognise  eight  from  the  number  75  to  82  in  the  list, 
for  the  following  reasons : — 

Three  of  them  are  mnch  similar  in  their  ornaments,  the  shape  of  their  pedestals 
to  those  under  numbers  71 — 74.  A  striking  similarity  between  them  is  the  manner 
in  which  the  attendants  are  placed  on  the  comers  of  the  pedestals,  and  all  of  them 
hare  the  same  forward  bending  position.  This  circumstance  alone  suffices  for  vindi- 
cating the  placing  of  them  under  the  same  group;  for  though  the  same  ideal  of 
the  representation  of  Buddha,  may  be  observed  with  Buddhists  of  different  countries, 
yet  it  is  obvious  from  even  a  small  collection  of  specimens  of  Buddhist  art,  made 
at  different  placet,  that  there  is  a  marked  difference  between  them  in  little  parti- 
cularities, and  such  a  correspondence  being  found  in  a  number  of  specimens,  we 
may  safely  attribute  them  to  the  same  country.  Moreover,  could  there  be  any  doubt  of 
this,  the  similarity  in  the  forms  of  the  face  would  remove  it  If  the  identity  of 
these  three  images  be  granted,  we  cannot  refuse  to  claim  the  same  decision  for  the 
remaining  five  ;  for  though  the  attendants  do  not  accompany  them,  and  the  pedestals 
differ,  still  the  national  characteristics  are  too  prominent  to  allow  us  forming  a 
different  opinion.    The  same  holds  good  with  regard  to  the  stone  figure. 

In  concluding  this  report  1  beg  to  observe,  that  many  of  the  Members  of  the  Society 
undoubtedly  have  a  recollection  of  the  circumstances  under  which  some  of  the  anti- 
quities were  laid  before  the  Society,  and  with  regard  to  those  antiquities  which  are 
not  yet  identified,  especially  the  statues  and  sculptures,  I  would  request  them  to 
&vour  me  with  such  information,  as  they  are  able  to  give  about  them. 

I  have  the  honour  to  be, 
Sir, 
drd  JunCt  1842.  Your  obedient  Servant, 

E.   KOER. 

I  — Antiquities  which  Aa««  been  identified. 
A. — Bgyptian. 

1.  Figure  of  wood. 

2.  Ditto    ditto. 

3.  Ditto  of  Porcelain 

4.  A  Head  made  of  clay. 

5.  A  Head  made  of  wood. 

Presented  by  Lieut.  Young,  (see  Jour.  As.  Sdt.  Vol.  VI.  page  987.^ 

6  to  11.  Porcelain  figures,  with  Hieroglyphic  characters. 

12.  A  figure  of  metal,  representing  Isis  with  a  Horace  on  her  lap. 

13.  A  ditto  ditto  of  wood. 

14.  A  figure  of  metal. 

Presented  by  Capt.  BidtoeUt  (see  As.  Researches,  Vol.  XIV.  Appendix  p.  3.  J 

15.  A  beetle  made  of  plaister,  with  Hieroglyphic  characters. 

4  G 
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B. — Persian, 

16.  A  copper  figure,  dug  up  near  Bushire. 

Presented  by  CapL  J.  Hennel,  (see  Jour,  As.  Soc.  Vol.  V.  p.  241.  j 

C. — Indian, 
a.  Prom  Patna  or  AUahahad. 

17.  A  brass  S^sha  resting  on  the  tortoise. 

16.  A  copper  Bhavani,  with  a  lion's  head,  canopied. 

1 9.  A  copper  figure  of  Parvati. 

20.  A  ditto  ditto. 

21.  A  copper  figure  of  Ganesa. 

22.  A  copper  figure  of  the  Infant  Crishn&. 

23.  Figure  of  Buddha. 

Presented  by  R.  Home,  Esq,  (see  As.  Researches,  Vol.  XII.  Appendix  p.  23.  j 

24.  A  brass  figure  of  Siva  with  five  heads,  from  Allahabad. 

25.  Four  brass  figures  of  Bhairava,  adoring  the  Lingam. 

26.  A  brass  figure  of  ShiTa,  from  Allahabad. 

27.  Two  brass  figures  of  Shiva,  adoring  the  Lingam. 

28.  One  brass  figure  of  Shiva,  from  Allahabad. 

29.  A  brass  figure  of  Kali,  attended  by  her  Lions,  from  Allahabsd. 

30.  A  brass  figure  of  Shiva. 

30. 0.  A  brass  figure  of  Shiva,  from  Allahabad. 

31.  A  brass  figure  of  Shiva,  adoring  the  Lingam,  from  Allahabad. 

32.  Two  brass  figures  of  Shiva,  adoring  the  Lingam. 

33.  One  brass  figure  of  Parvati,  adoring  the  Lingam. 

34.  Ganesa  and  Kartika,  adoring  the  Lingam. 

35.  Brass  figures  of  Siva  and  Parvati,  fh»m  Patna. 

36.  A  brass  figure  of  Parvati,  from  Allahabad. 

37.  A  brass  figure  of  Parvati,  from  Allahabad. 

38.  A  brass  Arrotee,  from  Allahabad. 

Presented  by  Dr,  R.  Tytler,  (see  As.  Res.  Vol.  XIV.  Appendix  p.  Z.) 

D.— Antiquities  from  Nepal. 

L— BUDOHIST. 

39.  A  copper  figure  of  Gotamah,  holding  offerings. 

40.  A  copper  figure  of  Gotamah,  holding  offerings. 

Presented  by  S.  Bramley,  Esq, 

41 .  A  brass  Budhistical  figure. 

Donor  ^ 

42.  A  brass  Buddhist  figure. 

43.  A  brass  female  Buddhist  figure. 

Presented  by  Lieut.  J.  P.  BoUeau,  (see  As.  Researches,  VoL  XII.  Appendix  p.  }^J 

2. — Hindu. 

44.  A  copper  figure  of  Lokanatha. 
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Presented  by  S.  Bramky^  Esq.  (As,  Jour.  Vol.  II.  p.  368  J 

45.  A  bnuM  figure  of  Lokanatha. 

46.  A  ditto  ditto. 

47.  A  wooden  figure  of  Lokanatha. 

Presented  by  LieuL  J,  P.  BoUeau,  (As,  Res.  Vol.  XIII.  Appendix  p.  \^) 

48.  Aa  ivory  figure  of  Durga  in  the  form  of  Tara,  (4  arms  with  the  skull 

of  a  giant  in  one  hand,  and  surrounded  with  the  necklaces  of  Human 
Skulls.) 

Donor  f 

49.  An  ivory  figure  of  Bariha  Avatar,  (with  the  attributes  of  Tara  as  above 

specified.) 

Dcnorf 

50.  An  ivory  figure  of  Gan^sa. 

Donor  f 

51.  A  brass  figure  of  Tara. 

Presented  by  Lieut,  J,  P.  BoUeau,  (see  As.  Res.  Vol.  XIIL  Appendix  p.  16.  J 

52.  A  brass  figure  of  Durga  Mohish  Mordinee,  (with  eight  hands.) 

53.  A  ditto  ditto  of  Ganida. 

53.  a.  A  ditto  ditto  of  Shiva. 

54.  A  brass  figure  of  the  first  incarnation  of  Shiva,  *<  Matseea  Avatar." 

55.  A  brass  fignre  of  the  second  incarnation  of  Shiva,  "  Koorma  Avatar. 

56.  A  ditto  ditto  of  the  third  incarnaUon  of  Shiva,  "  Borah&  AvaUr.*' 

57 .  A  ditto  ditto  of  the  fourth  incarnation  of  Shiva,  *'  Nursingha  AvaUr. 
5a  A  ditto  ditto  of  the  fifth  incarnation  of  Shiva,  "  Vamana  Avatar. 

59.  A  ditto  ditto  of  the  eighth  incarnation  of  Shiva,  '*  Sree  Krishna  Avatar 

60.  A  ditto  ditto  of  the  Kalika  Avatar. 

61.  A  brass  figure  of  a  Vishntf,  with  four  aims. 

62.  A  ditto  ditto  of  Narain  and  his  Spouse  "  Luksmee." 

63.  Three  brass  figures,  Krishna  with  two  female  attendants. 

64.  Three  brass  figures,  Ram,  Lokhana,  and  Sitta  D6vi. 

65.  A  brass  figure. 

66.  A  ditto  ditto  of  the  goddess  Kalee. 

B. — From  Arracan, 

1.    Buddhist. 

67.  A  copper  figure  of  Gotamah,  highly  ornamented. 

68.  An  iron  figure  of  Gotamah,  gilt. 

69.  A  brass  figure  of  Gotamah,  gilt. 

70.  A  ditto  ditto  highly  ornamented,  and  holding  a  pot  with  offerings. 
71  to  74.  Brass  statues  of  Gotamah,  crowned  and  holding  offerings. 
75  to  82.  Brass  figures  of  Buddha. 

83.    A  brass  statue  of  (votamah,  with  an  attendant  in  an  erect  posture. 


>> 

ya.t. 
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Presented  by  Dr.  R.  Tytler,  (see  As,  Researches,  Vol,  XVL  Appendix  f.  YL) 

84.  A  stone  fig^ure  of  Gotamah. 

Donor  ? 

85.  A  brass  statue  of  Gotamah,  with  a  crown,  and  ornamented. 

86.  A  wooden  fi^re  of  Gotamah,  gilt  and  highly  ornamented. 

87.  A  wooden  figure  of  Gotamah,  plain  and  gilt. 

88.  A  wooden  figure  of  Gotamah,  plain  and  gilt. 
89  to  90.  Two  wooden  female  Devotees  of  Gotamah. 

91.  Ancient  brass  model  of  a  Temple,  containing  four  images  of  Bu<klba, 

with  Nagas,  or  Serpents,  over  the  entrance. 

92.  Thumb  of  a  large  image  of  Gotamah,  made  of  a  solid  atone. 

93.  A  tile  representing  the  foot  of  Gotamah,  impresMd  with  the  fipnaof 

Buddha. 

94.  A  wooden  image  of  a  female,  called  the  wife  of  Gotamah. 

95.  A  wooden  model  of  Gotamah' s  Temple. 

96.  A  brass  model  of  an  Arracan  Temple,  used  in  the  worship  of  GotamaL 

97.  A  statute  of  Buddha,  affording  a  correct  model  of  some  of  the  Arraca 

Temples. 

98.  A  Siva  Lingam,  procured  in  a  Temple  at  Keykeramdong. 

99.  A  white  marble  statue  of  Buddha.    Donor,  J>t,  R.  Tytler  {set  Al 

Researches,  VoL  XVL  Appendix,  p.  12.) 
101  to  113.    A  set  of  Arracanese  Griffin  Weights  of  brass.    Donor,  Captain  Bogle, 
{see  As,  Journal,  Vol,  VI,  p,  987.) 
1 14, 1 15, 116.    Figures  of  Buddha,  gilt.    Donor  ? 

117.  An  earthen  sculpture  of  Buddha,  with  two  attendants,  and  Saoioit 

Inscription,  from  Tagoung,  about  100  miles  from  Ava. 

118.  An  earthen  sculpture  of  Buddha,  with  Sanscrit  inscription. 

Presented  by  Captain  Hannay,  (see  As.  Journal,  vol.  V.  p,  136.  j 

119.  An  earthen  sculpture  of  Buddha,  with  Sanscrit  Inscription. 

Presented  by  Prince  Alakara,  (see  Journal  As,  Society,  Vol,  X.  p.-^) 

120.  An  earthen  sculpture  of  Buddha,  with  Sanscrit  inscriptioii.  IMmBrf 
121,122.    Earthen    sculptures    of    Buddha,    with    Sanscrit    InscriptioB,  gilt 

Donorf 

123,124.  Marble  statues  from  Pagahna  Mew,  a  town  in  the  Birman  Eapii^ 
situated  on  the  East  side  of  the  Irrawaddy  River.  Lat  2P  ^  ^' 
Long.  940  35^  E. 

Presented  by  Captain  Ross,  (see  As.  Researches,  Vol.  XVL  Appendix  p,  lij 
125.    A  stone  Lingam  with  Sculptures. 

Presented  by  Dr,  R,  Tytler,  (see  As.  Researches,  Vol.  XV,  Appendix  p,  dS.) 

P. — F^om  Java. 

126  to  201.    A  brass  figure,  supposed  to  be  "Kartika"  seated  on  a  Peacock,  vitb 

a  Lion's  mouth,  and  holding  a  spear  in  his  right  hand. 

127  to  202.    A  brass  figure,  sitting  with  crossed  legs  on  a  state  chair. 


1 842.]  Asiatic  Society,  58 1 

U.^IUols  and  AnHquUies  not  identified  with  regard  to  their  Donors  and  Localities. 

1. —Buddhist. 

126.  A  biBis  figure  of  Buddha. 

127.  A  wooden  model  of  Buddha. 
128.  J 29.    Copper  figures  of  Buddha. 

IdO.    A  brass  figure  of  ditto. 
131,132.    Copper  figures  of  ditto. 
133^134,135,    Copper  figures  of  Buddhas  holding  offerings. 
136.    A  small  copper  bell  in  the  shape  of  Gotamah. 
137,138.    Copper  Budhistical  figures. 
139tol4^    D.D.f 

143.  a.  A  copper  Buddhist  figure  with  ten  hands,  gilt 
143.6.  A  copper  mould  and  lead  cast  of  five  Buddha  figures. 

2.— Hindu. 

144.  A  brass  figure  of  Siva  and  Parvati. 
1 45, 1 46.     Copper  figures  of  Parvati. 

147.  A  brass  figure  of  Siva,  with  four  hands. 

148.  A  copper  figure  of  Siva,  in  a  sitting  posture. 

149.  A  brass  figure  of  Durga  Mohish  Mordini,  with  eight  hands. 

150.  A  brass  figure  of  Durga,  with  eight  hands,  destroying  the  Asura. 
151,  152.  Copper  figures  of  Durga  Singh  Bhani. 

1 53.  A  copper  figure  of  Gonesha,  sitting  on  a  rat. 

154.  A  brass  figure  of  a  Devotee,  being  the  representation  of  the  Lingam 

worship. 

155.  A  copper  figure  of  Siva,  with  four  hands.' 

156.  A  brass  figure  of  Vishnu. 

157.  A  copper  Bhavani,  with  a  Lion's  head,  and  canopied  by  S^sha  Naga. 

158.  A  copper  figure  of  Lokshmi. 

159.  A  ditto  ditto. 

160l    a  brass  figure  of  Vishnu. 

161.  A  copper  Kalika  Avatar,  mounted  on  a  horse. 

162.  A  ditto  ditto. 

163»  164.    Brass  figures  of  Krishna. 

165.  A  copper  figure  of  young  Krishna. 

166,  A  copper  figure  fxt  infant  ditto. 

167..  A  copper  figure  of  Krishna,  standing  under  a  tree. 

168.  A  copper  figure  of  Radha. 

169.  A  braa  figure  of ? 

17a  A  ditto  ditto  of ? 

171.  A  brass  figure  of  a  Devotee  holding  offerings. 

172.  A  copper  figure  of  Handman. 

173.  A  ditto  ditto. 

174.  A  brass  figure  of  Haniiman  on  one  side,  and  of  a  Devotee,  on  the  other. 
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175.  A  brass  figure  of  a  Manee  or  De7ote€. 

176.  A  ditto  ditto  of  a  Devotee. 

1 77.  A  ditto  ditto  of  a  Female. 

178.  A  bran  figure  of  a  Female  under  an  arcb. 

179.  A  ditto  ditto  canopied  by  Naga. 

180.  A  braM  figure  of  a  Devotee. 
1 81  A  copper  figure  —  ? 

182.  A  brass  figure  holding  a  snake  with  both  hands. 

183.  A  brass  Arrotee,  containing  five  oil  burners,  and  the  figures  of  two  mes 

and  a  female. 

184.  A  copper  cast  of  a  Peacock. 

185  to  188.  Earthen  casts  of  figures,  with  Sanscrit  Inscriptions. 

189,190.  Copper  Snakes. 

191.  Copper  Snake,  with  five  mouths  to  a  head. 

192.  A  copper  Bull  and  a  figure,  canopied  by  Naga. 

193.  A  brass  Bench. 

1 94, 1 95.  C opper  moulds  for  casting  the  Lingam. 

196,197.  Brass  moulds  for  ditto  ditto. 

196.  A  copper  head  of  a  Human  Figure. 

199.  A  procelain  figure  of  an  Ape. 

200.  A  brass  figure  of  a  Female  Dancer. 


Read  letter  from  B.  H,  Hodgson,  Esq.  Resident  of  Nipal,  with  a  specimen  of  the 
style  in  which  Mr.  F.  Howard,  the  celebrated  illustrator  of  Capt.  Habem'  Afiics 
Beastoi  proposed  to  bring  out  his  nuunmals  and  birds  of  Nipal.  There  are  about 
100  quadrupeds  which  Mr.  Howard  virill  give  for  No.  50  in  alternate  monthly  naa* 
bers  of  twenty  plates,  each  No.  to  cost  Rs.  \0. 

Read  a  further  letter  from  the  same  gentleman,  enquiring  if  the  Tibetan  mmnaisls 
and  birds  sent  by  him  through  Taiioos  channels  (specified)  had  been  racetved,  uA 
advising  the  dispateh  of  thirty-one  drawings  for  exhibition  at  the  Society's  Heetiif, 
and  for  ultimate  transmission  to  London,  "  so  that  in  India  and  England  the  antho- 
rities  and  public  may  lesert  to  their  promise  to  support  the  work  by  sabscription.'* 

The  drawings  referred  to  were  exhibited ;  and  the  subject,  it  was  remazked  by  tk 
Secretary,  vronld  have  the  notice  it  deserved  in  an  early  number  of  the  JounaL 

The  Secretary  exhibited  some  specimens  of  Nmgpho  China,  consisting  of  copii 
sugar  pote,  flower  vases,  intended  to  be  hung  on  the  walls  of  a  room ;  iaipenl 
patten  plates,  and  basons,  Chinese  scales,  and  other  articles  presented  by  lieaL  J. 
Brocxman>  H.  M.  50th  Regiment;  some  of  these  articles,  althoagh  of  a  tnlns 
nature,  were  valuable  as  curiosities. 
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Read  a  letter  from  Mr.  D.  Ross,  offering  for  the  acceptance  of  the  Society  an  old 
minera]  glass  case. 

Read  letter  from  the  Hononiy  Secretaiy  of  the  Royal  Asiatic  Society,  London,  of 
the  4th  December  1841,  conveying  thanks  of  the  Royal  Society  for  five  numbers 
(109  to  lis)  of  the  Joumml  of  the  Asiatic  Society  of  Bengal. 

Read  the  following  letter  from  J.  H.  Battih,  Esq.,  of  8th  Febmary,  1842  :— 

Mt  dbar  Torrbns,  Almorah,  February  8, 1842. 

Having  returned  to  Almorah,  I  lost  no  time  in  sending  off  an  instalment  of  the  Her- 
bert MSS.  to  the  Asiatic  Society,  and  accordingly  on  6th  instant  I  despatched  by 
d&k  to  your  address,  a  packet  containing  two  neatly  written  vols,  which  can  at  once  be 
printed  off.  These  vols,  contain  a  Journal  of  Herbert's  visit  to  the  lower  ranges  of 
Sinnoor,  and  the  low  country  and  hills  about  Bark  and  Roopur,  below  the  Soobathoo 
moontains,  to  the  Terrai  east  of  the  Jumna,  belonging  to  the  Suharunpore  Zillah, 
to  the  Dehra  Doon,  and  thence  crossing  the  Ganges  along  the  edge  of  the  Bijnore,  and 
Moradabad  and  Pilibheet  Terrai,  to  that  of  Kumaon,  and  to  Bhamouree  Pass,  and 
thence  by  the  Bheemtal  route  to  Almorah.  Captain  Herbert  stayed  at  Almorah  a 
whole  summer,  and  recorded  observations.  Thence  his  Journal  shews  his  tour  in 
a  NNE.  direction  towards  the  Juwakee  Pass,  (Oonta  Dhoora,)  and  the  Snowy  range 
fnm  which  flows  the  Goree  river,  one  of  the  main  feeders  of  the  Goggra  river. 
Before  reaching  Melum,  Herbert  fell  ill,  and  his  Journal  ends. 

1  have  three  other  vols,  of  Manuscript.  These  are  all  badly  written,  and  parts  of 
them  are  very  obscure.  One  of  the  vols,  is  written  topsy-turvily,  t.  e.  one  set  of 
obiervations  are  recorded  on  one  side  of  a  page,  and  another  set  on  the  other,  and 
large  iaaauB  intervene.  Luckily  this  volume  relates  to  Kumaon,  and  British 
Gnrfawal,  tracts  vrith  which  I  am  intimately  acquainted,  and  my  local  knowledge 
enables  me  to  decypher  the  names  of  places,  and  connect  the  threads  of  the  narrative. 
I  anure  you  that  nobody  at  Calcutta  can  possibly  interpret  the  volume  in  question. 
I  therefore,  propose  to  edit  it  myself,  only  asking  time,  say,  to  the  close  of  the  rains, 
fer  the  work.  James  Prinsep  gave  up  the  task  in  despair,  and  I  would  not  keep  the 
veL  in  question  for  a  day,  if  I  thought  that  his  successor  in  Calcutta  could  really 
Bake  any  thing  out  of  the  MS.  This  vol.  also  contains  Captain  Manson's  continu- 
atioD  and  completion  of  the  Journal  which  Herbert  discontinued  from  illnen,  and 
the  tale  is  thus  carried  on  from  where  Herbert  stopped,  to  Melum  and  Oonta  Dhoora 
Pass,  (a  highly  interesting  tract  which  I  have  myself  visited,}  and  back  over  the 
hills  to  Almorah.  This  part  can  be  separately  transcribed  by  me  now,  (s.  e. 
before  the  rains,)  and  sent  to  the  Society.  In  its  present  state  I  defy  any  one,  who 
has  not  been  at  every  spot  named,  to  decypher  the  words,  and  to  fill  up  the  gaps 
caused  by  moths  and  white  anti. 

The  2nd  vol.  contains  a  Journal  by  Capt.  Manson,  (Herbert's  then  Assistant,  now 
Commissioner  with  Biyee  Rao,)  of  a  tour  from  Almorah  to  the  outposts  at  Petorah 
Gurh  and  Lohooghat,  and  thence  through  the  hills  nearest  the  plains,  to  Bheemtal.  The 
writing  in  this  vol.  has  become  very  obscure  from  time  and  the  ravages  of  insects, 
but  I  hope,  with  the  aid  of  my  map  and  local  knowledge,  to  decypher  the  whole  of  this 
little  narrative.    In  this  vol.  as  in  the  others,  there  are  double  ^ets  of  numbers  for  the 
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2274 
rock  specimens,  thui:  No.  160 — Greeniih  white  quartsoee  rock,  &c.  &c. 

No.  2275 

161.  Greyish  rock  approaching  to  porphyritic. 
The  3rd  vol.  is,  I  believe,  first  in  order  of  time,  but  the  dates  of  months  are  far  Ike 
most  part  given,  and  not  those  of  years.  Prinsep's  note  makes  the  year  of  ihii  Journal 
to  be  1826,  and  this  would  appear  to  be  correct  It  begins  with  CkUkeea,  the  nut 
for  hill  productions  between  the  Kamaon  Terrai  and  Gasheepoor;  thence  the  Jonnia! 
describes  Herbert's  tour  up  the  Kosilla  river  into  the  Kumaon  Hills  vi&  Dhikkolee  asd 
Chokoom  as  far  as  Okuldoonga,  where  he  left  the  river  and  ascended  to  Tarket.  It 
then  shews  his  return  to  Chilkeea,  and  passage  through  the  Terrai  to  Haldooa  asd 
Gasheepoor,  and  thence  along  the  edge  of  the  forest  in  a  westerly  direction  to  Jupoot* 
Burrapoora,  Kadirkote,  and  Nujeebabad  to  Nagul,  where  he  crosses  the  Ganges,  and 
marches  by  Bhogpoor  to  Hurdwar,  and  thence  through  the  lower  hilb  and  Doon  to 
Dhera.  At  Hurdwar,  CapL  Herbert  makes  the  following  note :  **  I  begin  here  to 
number  my  second  thousand  with  the  printed  Nos.  from  1,"  but  in  all  this  voL  there 
are  double  numbers,  thus  : — 

77.4^ 

78  5r 

79  6l  ^^^^^  specimens,  chiefly  hornblendic  sent  to  Dehea. 

80!7) 

The  larger  numbers  representing,  it  would  seem,  the  general  series;  the  smaller,  ike 
series  obtained  at  any  particular  spot.  From  Dehra,  Herbert  made  excuiskns  to 
Sunsur-Dhara,  the  celebrated  dripping  rock,  and  Gol.  Young's  house  on  the  hil^ 
called  *'  the  Potatoe  Garden,"  now  a  part  of  the  great  station  of  Muasooree.  Hit 
geological  observations  here  are  very  full,  as  are  those  in  the  range  near  Hardcar. 
At  Dehra  he  examined  Mr.  Shore's  well,  and  describes  its  strata  to  the  depth  of  221 1 
feet  He  afterwards  describes  his  march  through  the  Doon  and  across  the  Juasa  to 
Kalsetf  where  he  regularly  enters  the  hills.  He  thence  marches  through  Jooassr, 
Joobul,  &c.  by  a  circuitous  route  to  the  Burin  or  Brooang  Pass,  (the  Boreodeoftke 
Simla  folk,)  thence  down  the  Pabur  river  to  the  Tonse,  and  Jumna  countries,  asd  to 
Dehra  Doon  by  the  Aglar  valley  and  over  Mussooree  range.  From  Dehra  Dogs  t» 
Suharunpoor,  Meeruth,  Moradabad,  Ganges  Gh&t,  and  down  the  river  to  Galcutta,  aid 
on  his  way  down  he  narrowly  escaped  drowning  at  Colgong.  In  this  voL  there  are 
mention  of  379  specimens,  and  Herbert  in' a  note  written  in  July  1827,  (at  Almonk 
I  believe,)  says,  that  these  specimens  were  left  at  Moradabad,  and  had  by  an  acddeat, 
become  very  much  damaged  in  their  envelopes.  He  records  the  shape  of  the  labefi 
in  this  series  (viz.  the  2nd  1000)  as/  jand  he  notes  the  doubtful, loose aad 

remaining  numbers. 


The  country  described  in  this  volume  has  been  subsequently  examined  by  numcisv 
travellers,  as  it  is  that  chiefly  visited  from  Simla  and  Mussooree,  and  I  do  not  tksfc 
that  anything  very  novel  will  be  brought  to  light  by  the  Journal : —  but,  if  it  can  p^ 
a  clue  to  the  labels  and  specimens  at  Calcutta,  you  will  think  it  valuable,  and  I  then* 
fore  propose  to  despatch  this  voL  to-morrow  to  your  address.  Allusions  in  it  are 
frequent,  I  see,  to  places  in  Kumaon,  as  Powree;  at  Sreenuggur  Dheeanneekotsesr 
Almorah  ;  Jilmilputteen  near  Kedamath  ;  Punnae  on  the  Aluknunda,  noted  for  its 
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cniiotti  greywacke  and  also  metalliferous  talcose  rocks ;  Dheenpoor,  the  site  of  some 
large  copper  mines  in  this  province,  &c.  This  fact  shews  that  Herbert  had  visited  the 
Province,  before  the  period  of  the  Journal  which  I  propose  to  edit  Yet,  I  have 
never  teen  any  record  of  his  tour  to  Sreenuggur,  Kedamath,  &c.,  that  is  of  his  first 
visit  to.Kumaon,  and  that  part  of  Gurhwal  which  is  attached  to  this  province,  and  I 
should  like  much  to  discover  some  Journal  of  the  tour  in  question.  Mr.  Piddington 
will  find  the  volume  of  MS.  which  I  propose  to  send  to-morrow,  less  kakographic 
and  more  easy  to  decypher  than  the  volume  which  I  retain,  (there  being  no  breaks  to, 
sad  no  great  admixture  of  other  matter  with  the  narrative,)  moreover,  numbers  of 
people^  and  among  them  my  friend  Pratt,  know  the  country  described.  It  is  a  great 
pity  that  Dr.  McClelland  confined  (no  fault  of  his  though)  his  observations  in  Kumaon 
to  the  immediate  neighbourhood  of  Lohooghat  and  Petora.  Had  he  examined  the 
country  South- West  and  North  of  Almorah,  he  would  have  been  able  to  edit  Herbert's 
Kumaon  volume,  and  to  elucidate  Manson's  mysterious  pothooks.  As  it  is,  you  must 
kindlj  beg  the  Asiatic  Society  to  be  thankful  for  the  MSS.  already  sent,  and 
the  MS.  promised  by  to-morrow's  dftk,  and  to  await  with  patience  (for  I  have  not 
much  leisure,)  my  edition  of  Herbert  and  Manson's  Kumaon  Journal,  which  I  will 
endeavour  to  make  as  luminous* as  possible. 

Believe  me  to  remain, 

My  dear  Torrens, 
Yours  very  sincerely, 
J.  H.  Battbn. 

The  letter  having  been  read,  it  was  proposed  by  the  Lord  Bishop,  seconded  by 
the  President, — That  the  thanks  of  the  Society  be  voted  to  Mr.  Batten  for  the  valu- 
able services  rendered  by  him  in  the  recovery  and  transmission  of  the  late  Captain 
Hirbibt's  manuscripts,  and  that  the  acknowledgments  of  the  Society  be  tendered 
to  Air.  Battbn  for  his  offer  of  editing  the  late  Captain  Ubebbrt's  and  Major 
Manson's  Journal  in  Kumaoon. 

Bead  the  following  report  submitted  by  the  Curator  of  the  Museum : — * 
Sin, 

Since  my  last  Report  to  the  Society,  the  following  donations  of  Zoological  speci- 
mens have  been  received  for  the  Museum. 

From  Dr.  WalUch,  a  very  fine  specimen  of  the  true  ^ibet  of  Buffon,  or  Fiverra 
Zibetka  of  Linneeus,  being  a  species  of  rare  occurrence  in  European  Museums,  indeed 
I  only  know  of  one  specimen  which  is  in  the  British  Museum,  for  the  Tanggahmg  of 
the  Malays,  regarded  as  Buffon's  Zibet  by  the  brothers  Cuvier,  is  quite  a  different 
animal,  which  has  since  been  termed  V.  tanggalunga  by  Mr.  Gray:  the  present 
species  is  the  V.  melanura  of  Mr.  Hodgson,  and  an  interesting  notice  of  its  habits, 
with  a  very  recognisable  figure,  occurs  in  Williamson's  *  Oriental  Scenery';  there  is 
also  a  figure  and  notice  of  this  species  in  the  1st  No.  of  Dr.  McCIeliand's  '  Journal 
of  Natural  History.' 

Likewise  a  female  specimen  of  Parodoxurus  typus,  which  has  been  added  to  the 
collection  of  stuffed  mammalia. 

In  the  class  of  Birds,  1  have  the  pleasure  to  record  the  donation,  from  Government, 
of  a  beautiful  recent  specimen  of  Tragapan  satyrus,  which  has  been  mounted. 

*  This  Report  thonld  hsve  been  published  with  the  "  Froceedmgt  of  the  Asiatic  Society,"  st 
p.  274,  and  have  preceded  the  Report  given  at  p.  444  et.  ««9.— C«r.  J$.  Soc 

4h 
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From  W.  Masters,  Esq.  a  recent  Chinese  Lory  (Loriut  SmensisJ. 

From  R.  W.  G.  Frith,  Esq.  through  Mr.  Hampton,  mounted  specimens  of  the 
following  species  of  Birds. 

Athene  Brodiei:  Noctua  BrodUei,  Burton,  P.  Z,  5.,  1835,  152,  ten  N.  te%er, 
Hodgson,  As.  Res,  XIX,  175,  bearing  date  1836. 

Garruke  leucogenys.  Nobis:  being  the  eighteenth  species  of  this  genus  witii 
which  I  am  now  acquainted  from  Northern  India.  This  generic  title  holds  preoedeaee 
of  Crateropus,  Swainson,  and  lanthocincki,  Gould,  applied  to  the  same  group,  eeitaii 
species  of  which  have  been  referred  to  Cinchsoma  by  Mr.  Vigors,  and  otheis  hj 
Mr.  Hodgson.  I  have  elsewhere  endeavoured  to  reduce  the  synonyms  of  tke  variooi 
members  of  this  genus,  and  have  prepared  descriptions  of  the  present  wad  aaotfaer 
new  species,  for  which  vide  p.  180,  ante,* 

Francolinus  vulgaris, 

Fr.  Pondicerianus :  Tetrao' Pondicerianus,  Gmelin ;  PercKr  orientaiis^  Lsthsa, 
but  not  of  HoTsfield.  A  figure  and  interesting  notice  of  the  habits  of  this  species  hat 
been  published  in  the  *  Bengal  Sporting  Magazine,'  for  October,  1810. 

Dr.  gularis :  Perdix  gularis,  Tem :  figured  as  the  Chicore,  in  the  'Bengal  Spoitii^ 
Magazine'  for  September,  1839,  but  which  must  not  be  confounded  with  the  tne 
Chicore  (Perdix  Ckukar)  of  the  Himalaya. 

Ortygis,  allied  to  Hemipodius  atrogularis,  Eyton,  P.  Z,  S.^  1839,107,  sad 
scarcely  less  so  to  O.  pugnax  and  O.  taigoor,  aU  these  species  having  a  black  thn»t 
and  fore>neck  in  the  mature  male,  and  which  is  broader  in  the  present  species  tkaa 
in  the  two  latter :  from  these  it  is  readily  enough  distinguished  by  the  predomiBSoee 
of  black  on  the  upper  parts,  the  more  strongly  marked  large  oval  spots  of  this  colsor 
on  the  wing-coverts,  and  the  hue  of  the  belly  which  is  merely  tinged  with  mfooi;  we 
intermediate.  On  some  future  occasion,  I  hope  to  do  something  towards  elucidabig 
the  Quails,  dwarf  Partridges,  and  Ortyges  of  India,  which  at  present  are  a  most  per- 
plexing group,  notwithstanding  the  exertions  of  Col.  Sykes,  and  of  subsequent  invei- 
tigators,  who  as  yet  have  but  very  partially  analysed  the  numerous  species. f 

Of  the  foregoing  six  species  of  birds  presented  by  Mr.  Frith  to  the  Society,  four 
are  new  to  their  Museum;  viz.  the  tiny  Owl,  the  Crateropus,  the  Wood  Partridge, 
and  the  Ortygis, 

Numerous  specimens  of  birds  have  also  been  added  to  our  collection,  procured  ia 
the  bazaar,  among  which  it  will  be  sufficient  to  notice  a  few  of  the  more  interestiBf. 

Caprimulgus  macrourust  Horsfield,  Lin.  Trans.  XllI,  l42.  A  very  handsome  male. 
We  before  possessed  specimens  of  what  appear  to  me  to  be  the  female  of  this  speee^ 
and  which,  if  so,  are  remarkable  for  the  pale  colour  predominating  much  more  tksa 
in  the  other  sex.  ^ 

Tringa  platgrhyncha,  Temminck.  A  male  in  winter  plumage ;  one  in  ssasBer 
garb,  from  the  old  China  collection,  having  been  already  in  the  Museum.  The  esly 
additional  species  of  this  genus,  which  I  have  hitherto  met  with,  axe — Tr.  subargustt 
which  is  not  rare,  and  Tr,  minuta,  which  is  exceedingly  abundant. 


*  I  have  since  become  acquainted  with  aeveral  additional  spedes,  which  I  shall  ileirriH  a  a 
more  clal)orato  monagraph  of  the  genus. — Citr.  At.  Soe. 

1 1  have  since  prepared  the  analysis  above  mentioned,  which  will  appear  in  a  subaeqnentil^arf - 
the  bird  above  noticed  is  Mr.  Eyton's  oirogularit.'^Ibid. 

I  This  appears  to  be  common  in  NepfU. — Ibid. 
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Mecunrirostra  Avoeetta  :  fins  tpecimeDs. 

BoUnarus  steUaris,     The  Enropsan  Bittern,  a  handsome  female. 

Phimanus  cinereu$,  Nobis ;  being  the  sixth  Indian  species  of  this  genus  with  which 
1  sm  acquainted :  length  of  a  female  14  inches,  by  2|  feet  in  extent ;  wing  from  bend 
9)  inches,  and  tail  4^  inches ;  bill  to  forehead  1)  inch,  and  bare  part  of  tibia  the 
nme ;  tane  3  inches.  Irides  dilute  red,  with  a  cast  of  brown ;  orbital  skin,  small  frontal 
lobes,  basal  three-fifths  of  the  bill,  and  the  legs,  bright  yellow ;  the  rest  of  the  bill 
black,  as  are  also  the  claws.  General  colour  of  the  upper  parts  pale  greyish-brown, 
the  head,  neck,  and  breast,  pure  light  grey,  passing  into  black  on  the  lower  part  of 
the  breast,  which  terminates  abruptly,  contrasting  with  the  white  belly ;  primaries, 
their  coverts,  and  the  winglet,  black  ;  the  secondaries  and  their  coverts  chiefly  white, 
sad  the  tertiaries  concolorous  with  the  back  :  upper  tail-coverts  white,  slightly  tinged 
with  brownish ;  and  tail  pure  white,  having  a  black  subterminal  band,  broad  on  its 
medial  feathers,  nearly  obsolete  on  the  penultimate,  and  quite  so  on  the  outermost. 
This  species  is  new  to  the  Museum,  and  I  have  seen  but  this  one  specimen. 

RaUut  gularis,  HonAtld,  Beautiful  specimens. 

Phalacrocorax  pygmatu,  Auct 

Rktfuchea  picta.  I  merely  notice  this  handsome  species,  a  fine  series  of  which  has 
been  put  up,  to  remark  that  an  affinity  which  I  long  ago  detected  and  commented 
apoD,  between  this  genus  and  the  American  HeliomiSt  is  strikingly  manifested  by  the 
living  Rhynchea,  The  style  of  colouring  and  markings  correspond,  and  the  Ameri- 
can genus  is  styled  HeUomis  {or  Sun  Bird),  from  its  habit  of  spreading  out  the  wings 
and  tail,  upon  surprise,  and  so  forming  with  them  a  sort  of  radiated  disk,  whereon  the 
elegant  markings  are  beautifully  displayed.  The  same  habit  is  observable  in  AAyn- 
eiea,  which  thus  shews  off  its  spotted  markings  to  the  admiration  of  the  beholder,  me- 
nacing the  while  with  a  hissing  sound  and  neck  contracted,  when  suddenly,  seizing 
a  favourable  opportunity,  it  darts  away  upon  the  wing.  Mr.  Gray  (in  P.  2.  S.,  1831, 
62,)  has  attempted  to  define  two  alleged  species  of  Indian  Rhynchea  by  the  names 
Picta  and  Capensis,  the  former  only  of  which  he  had  himself  seen  from  Africa  as  well 
as  from  India  and  China ;  but  he  refers  to  Savigny's  figure  of  RA.  CapensiSt  in  the 
Oiseaux  dTEffypte,  as  furnishing  a  faithful  representation  of  the  other.  Should  they 
be  different,  however,  the  attempted  definitions  need  to  be  rendered  more  intelligible, 
as  neither  comparison  of  them  with  specimens,  nor  of  the  latter  with  Savigny's  figure, 
has  enabled  me  to  decide  to  which  the  Bengal  bird  should  be  referred,  and  certainly 
the  considerable  number  which  I  have  seen  and  examined  of  this  latter  were  all  of  the 
same  species.  Among  a  number  of  African  and  Indian  specimens  of  birds  identical 
ia  species  which  were  exhibited  by  Col.  Sykes  before  the  Zoological  Society,  as 
noticed  in  P.  2.  S,  1835,  62,  were  examples  of  a  Rhynchea  styled  Capensis,  Stephens. 

In  the  clflus  of  Reptiles,  a  specimen  of  the  Python  Tigris^  fifteen  feet  in  length,  has 
been  purchased  alive  and  been  killed ;  its  skin  has  been  mounted,  a  number  of  pre- 
parations made  of  its  viscera,  and  the  skeleton  is  now  in  process  of  being  cleaned.  A 
considerable  number  of  other  skeletons,  chiefly  of  birds,  have  also  been  laid  by  to  be 
set  up  as  opportunity  will  permit  of  it 

Mr.  Frith's  donation  comprised,  in  addition  to  the  birds  which  have  been  mentioned, 
a  few  specimens  of  insects,  together  with  some  pupa-envelopes  constructed  of  bits 
of  plant-stems,  though  by  what  species  I  am  unacquainted. 
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The  following  are  the  dimensions  of  the  magnificent  Gaour  of  which  the  iku, 
prepared  for  being  set  up  in  our  Museum,  is  now  in  prt>gres8  of  traasminioii  fnm 
Chyebassa,  as  already  noticed  by  the  Secretary.  They  were  taken  by  LieoL  TiduU 
from  the  recent  animal,  and  I  annex  a  copy  of  the  figure  which  he  has  kindly  sappUed 
me  with,  in  order  to  enable  our  taxidermists  the  better  to  imitate  the  form  of  tbe 
living  beast  in  the  stuffed  specimen. 

A,  B,  a  string  passed  along  the  back  to  root  of  tail, 

A,  a,  from  frontal  ridge  to  tip  of  muzzle, 

c,  d,  horns  apart  anteriorly  at  base,        ....        • . . 

e,  f,  tip  to  tip  of  ditto,  ..••        • 

A.  g.  from  nose  to  centre  of  eye,  

g,  h,  eye  to  root  of  horn,  •  •  •  • 

g,  k,  eye  to  base  of  ears,  .••. 

1,  m,  humerus,  &c 

m,  n,  radius,  ••••         •...        •• 

n,  o,  metacarpus,        ••••        ••••        •• 

o,  p,  pastern,  &c.  and  hoof,      

q,  r,  pelvis,  ••••        ••••        •• 

r,  s,  femur,  ••••        ••••        •• 

s,  t,  tibia  and  fibula, 

t,  T,  metatarsus,  ••••        ••..        •• 

T,  w,  pastern  to  end  of  hoof,      

C.  D.  perpendicularly,  about  .... 

C.  X.  length  of  dorsal  ridge, 

tail-root  to  tip  of  haira,  

k,  y,  circumference  of  head  behind  horns, 


•  ••• 


•  ••• 


i,  z. 

neck  behind  ears, 

C.2, 

cnesi,    «.*•        •••• 

3,4, 

muzzle, 

5.6. 

fore-arm  close  to  axilla. 

7.8. 

9.10. 

thigh  close  to  body, 

11.12, 

thigh  close  above  hock. 

•  ••• 
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**  irides  grey;  muzzle  black;  horns  pale,  with  dark  tip;  hoof,  blackish." 

I  am,  Sir, 

Yours  obediently, 

Ed.  Blttb. 

Report/or  May  Meeting, 

Sib, — On  the  present  occasion,  I  have  comparatively  few  donations  to  annoonoe  ts 
the  Meeting. 

In  the  class  of  mammalia,  our  most  interesting  acquisition  is  the  remarkably  hsaA- 
some  Fox  from  beyond  the  Sutlej,  already  announced  as  having  been  presented  by 
Mr.  Lushington.  I  presume  it  to  be  the  Vulpes  Nipalensis,  Gray,  Map,  SaL  Biitt, 
N.  S.,  I,  578,  according  so  far  as  can  be  made  out  from  the  very  imperfect  dcscriptiM 
there  given;  but  notwithstanding  the  differences  of  colour,  and  length  and  quadity«tf 
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fur,  appireot  between  this  and  our  specimen  of  the  common  Himalayan  Fox,  upon  which 
Dr.  Peanon  founded  his  description  of  F.  mantanus,  yel  (subsequently)  F,  Atma- 
lekuf,  Ogilby,  I  cannot,  after  full  considdration,  regard  them  as  specifically  distinct, 
but  consider  this  to  be  a  variety  merely,  from  a  colder  habitat,  or  perhaps  a  winter- 
killed individual,  though  I  am  unaware  that  any  of  the  Canida  renew  their  coat  more 
than  once  in  the  year.  Certainly,  with  regard  to  the  name  Ntpo/enm,  Mr.  Hodgson, 
wlw  has  so  long  punned  his  zoological  researches  in  that  province,  would  seem  to  be 
unaware  of  any  Nepftlese  species  additional  to  F.  monianus  and  F,  carsac;  a  circum- 
stance which  alio  tends  to  cast  a  doubt  upon  the  F,  Hodgsonii,  likewise  insufficiently 
described  by  Mr.  Gray,  loc.  cit.  The  specimen  now  exhibited  may,  indeed,  be  toler- 
ably well  referred  to  either  of  the  half'detcriptUms  indicated.* 

Length  thirty  inches  from  nose  to  base  of  tail,  the  tail  with  hair  sixteen  inches ; 
from  nose  to  base  of  ear  five  inches  and  a  half,  and  ears  (measured  posteriorly,  and 
making  some  allowance  for  their  having  shrunk,)  four  inches;  height  of  the  back 
fifteen  inches.  Fur  exceedingly  rich,  dense,  soft  and  fine,  the  longer  sort  measnring 
folly  two  inches  upon  the  back,  luid  the  inner  everywhere  of  considerable  length  and 
woolly  character.  General  colour  pale  fulvous,  scarcely  more  than  fulvous-white 
over  the  shoulder-blades,  and  but  little  deeper  on  the  sides,  the  haunches  and  tail 
appearing  greyish,  while  the  middle  of  the  back  is  much  deeper  and  more  rufous 
fttlTOus  than  the  rest,  widening  upon  the  croup,  and  passing  there  into  the  greyish 
appearance  of  the  haunches ;  outside  of  the  ears  deep  black  to  near  their  base  (as  in 
ordinary  mmUanus);  and  the  under-parts  mingled  white  and  faint  nigrescent,  the 
latter  being  the  general  hue  of  the  inner  fur  at  base,  and  more  or  less  developed  on 
diiEerent  parts.  Head  light  fulvous  mixed  with  white,  and  marked  as  in  other  Foxes; 
the  darkish  streak  from  the  eye  to  the  moustachial  bristles  faint,  the  latter  black,  and 
cheeks  and  jowl  white  as  usual.  Limbs  about  the  same  pale  fulvous  as  the  head,  the 
ordinary  mark  in  front  of  the  fore-limbs  inconspicuous,  though  indicated  by  grizzled 
black  and  white-tipped  hairs:  tail  bushy  and  white-tipped,  with  also  a  white  mark 
across  its  upper  surface  near  the  base,  above  which  the  colour  is  the  same  rufous- 
folroQS  as  the  croup,  while  ascending  on  each  side  of  the  buttocks  is  some  whitish, 
which  is  divided  >by  a  narrow  rufous  stripe  at  the  mesial  line ;  the  rest  of  the  tail 
being  pale  dull  fulvous  with  the  hairs  slightly  black-tipped. 

Captain  Hutton  states  {J.  A,  S.  VI,  934,)  of  F.  montanus,  that "  the  males  are  larg- 
er and  much  darker  than  the  females."  The  very  pale  specimen,  however,  here  des- 
cribed is  a  male  :  and  should  my  specific  identification  of  it  be  correct,  the  F,.  mois- 

*  "  Vwlpet  Nipaiauu.    For  soft,  silky,  long ;  above,  bright  fulvous-yellow. 

"  InhabiU  Northern  India,  Nep&l.— G«is.  Hardwickt. 

"Uke  the  common  European,  and  American  Ailvous,  Foxes;  but  tha  Air  is  much  softer  and 
brighter  coloured. 

"  r.  HodgionU.  Fur  rather  woolly ;  above,  bluish  grey.  Forehead,  nape,  and  middle  of  the 
back,  7«Uowish-brown.    Tail-end,  black.    Chin  and  beneath,  white. 

"  Inhabits  North  India,  lUepU.—Hardwieke." 

With  respect  to  "tail-end  black*"  I  suspect  that  Col.  H.  Smith's  observation  will  be  found  to 
apply,  that  **  at  the  hundreds  of  [EnglishJ  Foxes  and  skins  examined  by  us,  although  there  be 
many  with  the  end  of  the  tail  apparently  black,  we  have  not  found  one  where  there  was  not  a 
white  tip  within  the  black ;  although  most  Foxes  occasionally  pull  out  the  hairs  at  the  end  of  the 
tail"  Dr.  McClelland  writes,  of  the  Fox  of  Kemaon,  "he  has  grey  legs,  becoming  darker  to  the 
fcet;  dark  sharp  nose ;  bushy  tail,  that  of  ih*  male  having  a  white  Up ;  the  upper  sur£sce  of  the  ears 
velvet-black,  inner  surface  cream  yellow."    *  Geology,  &c.  of  Kemaon,'  p.  220. 
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t€uuis  would  accordingly  appear  to  be  subject  to  considerable  ▼ariation  in  ihade  of 
colour,  like  the  allied  F.  fultfus  of  North  America,  in  connexion  with  thii  cab* 
ject,  I  may  further  remark,  that  Lieut.  Irwin  mentiona  "  black  fox"  skina,  together 
with  those  of  the  "  common  brown  fox,"  as  among  the  "  commodities  sent  from  Ihde- 
pendent  Toorkistan  to  the  marts  of  Chinese  Toorkistan.*  ■*  The  Fox  of  Tooikistaa,'* 
he  observes, "  and  generally  of  the  cold  and  temperate  countries,  has  all  the  cmming  of 
the  English,  unlike  the  puny  Fox  of  India" ;  the  former  probably  referring  to  the 
conmion  Himalayan  species,  rather  tiian  to  tike  Tibet  Fox  {V.  ferrulattu)  of  Mi. 
Hodgson;  though  regarding  the  cunning  of  those  of  Kemaon,  Dr.  McCleUaad 
writes — "  They  are  somewhat  larger  than  the  English  Fox,  and  or«  very  tasUtf  camfkt 
in  traps"  whereas  the  Jackal  there,  which  is  much  larger  than  the  Jackal  of  the 
plains,  is  remarkably  shy  and  cautious,  so  much  so  as  never  to  allow  itself  to  be  caught 
in  a  trap."t 

In  Afghanistan,  according  to  Dr.  Griffith,  *'  a  large  and  a  small  speciea  of  Fox  appear 
to  exist.  The  former,  which  is  perhaps  identical  with  the  large  Uimala3ran  Fos, 
I  procured  from  Quetta  and  at  Olipore,  at  which  place  it  is  not  uncommOD.^  The 
small  kind  seems  to  resemble  the  Fox  of  the  plains  of  N.  W.  India." 

Of  the  latter,  or  more  exclusively  those  of  the  great  Western  Hurriana  desert,  the 
Hon.  Mountstuart  Elphinstone  remarks,  that  these  are  "  less  than  our  [the  English  ?] 
Fox,  but  somewhat  larger  than  the  common  one  of  India:  their  backs  are  of  the  saaw 
brownish  colour  with  the  latter;  but  in  one  part  of  the  desert,  their  legs  and  bdlj 
up  to  a  certain  height,  are  black,  and  in  another,  white.  The  line  between  those 
colours  and  the  brown  is  so  distinctly  marked,  that  the  one  kind  seems  as  if  it  had 
been  wading  up  to  the  belly  in  ink,  and  the  other  in  white-wash."  Acamnt  qf  Ckhad, 
&c.  p.  7.  Specimens  of  the  animals  here  indicated  would  be  highly  acceptable  ts 
zoologists. 

I  have  been  informed  that  a  species  more  nearly  resembling  the  English  Fox  than 
the  small  Coisac  of  the  plains  inhabits  the  Neilghierries;  but  no  sucli  animal  n 
noticed  in  Mr.  Elliot's  catalogue. 

In  Proc,  ZooL  Soc.  for  1837,  p.  68^  it  is  mentioned  that  "a  new  species  of  Fox, 
nearly  allied  to  Fulpes  Bengalensis^  but  evidently  larger,  Mr.  Gray  designated  as  Fal- 
pes  xanihura"  but  no  description  is  there  published,  nor  habitat  assigned,  thongh  this 
notice  follows  some  descriptions  of  Indian  animals.  Naturalists,  therefore,  are  not  boo»l 
to  trouble  themselves  about  the  priority  of  the  name,  should  they  chance  to  meet  with 
the  animal  here  alluded  to.  It  cannot,  surely,  be  the  "  Fulvous-tailed  Dog  (C«iu 
chrysurus^  Gray),"  a  description  of  which  is  published  in  Mag,  NaL  Hist.  N.  S. 
I,  157,  and  which  is  stated  to  inhabit  India.  I  subjoin  reasons,  however,  for  aaspcet- 
ing  that  it  is  tiie  same,  and  here  indicate  the  animal  as  one  regarding  which  farther 
information  would  be  acceptable.} 

"  Red,  grey,  brown,  and  black  Foxes  are  stated  to  hare  been  formerly  very  mnnenNia  ui  ^ 
Aleutian  Isles,  whence  the  name  of  "  Fox  lalands**  applied  to  this  group,  or  rather  chaia.  Dises 
the  American  species  extend  across  to  Asia  like  the  Rein  Deer,  Argali  CO,  ftc.  ? 

t  Captain  Button  remarks,  of  the  Jackals  of  Simla,  that  '*  they  do  not  appear  to  hunt  in  pMb 
as  they  do  in  the  plains,  but  are  seen  singly."  /.  d.  S.,  VI,  9S4.  Is  it  certain  that  Otef  art  of  tie 
same  species  ? 

X  For  further  particulars  concerning  K.  monfasM,  vide  J.  A.S.f  VI,  934. 

f  "  Fur  pale,  foxy,  Taried  with  black-tipped  rigid  white  hairs,  whidi  are  most  abandaot  oa 
the  sides,  and  only  scattered  on  the  hinder  part  of  the  back.    Under  tm  soft,  silky ;  of  ifae  back 
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The  wild  CanitkB  of  India  may,  I  snipect,  be  reduced  to  the  following  ipeciet : — 

Subgennf  Cuon,  Hodgson,  vel  Chryseus,  H.  Smith,  perhaps  comprising  a  plurality 
of  species,  though  actual  comparison  of  specimens  is  necessary  to  establish  these. 

"  Upon  the  Himalaya,"  writes  Mr.  Ogilby,  '*  the  common  Wild  Dog,  called  simply 
hmgUe  CotAa  in  the  plains,  and  Buansu  in  Nepal,  [Cotam  or]  C.  Dukhumtmis  of 
Sykes,  and  C  prvmoMeuM  of  Hodgson),  is  only  found  in  the  lower  regions,  but  is 
replaced  further  up  by  two  other  wild  species,  likewise  called  Jynglee  Cooia  by 
English  sportsmen.  Lieutenant  Smith  informs  me,  that  one  of  these  is  larger  and 
tke  other  smaller  than  the  Jvnglee  Coota  of  the  plains,  from  which  they  both  differ  in 
laTing  shorter  tails  and  a  lighter  or  more  ashy  colour :  both  species  ascend  the  hills 
even  to  the  snow-line ;  they  hunt  in  packs,  and  inhabit  rayines,  and  rocky  dells ;  but 
being  ezceasiyely  shy,  are  not  very  often  iieen.  The  Junglee  Coota  of  the  plains,  in 
other  respects,  does  not  appear  to  me  to  differ  from  tbe  C.  Su$nairensis  of  Hard- 
wicke."*    Zooiogicai  Appendix  to  Rople's  lUustraHont. 

Mr.  Hodgson  merely  informs  us,  that  '*  the  breed  of  Tibet  is  large,  and  of  a  pale  Wolf- 
hke  colour,"  but  he  only  possessed  skins  of  **  very  young  animals;"  and  this  would 
mm  to  be  the  race  observed  by  Moorcroft  in  his  journey  to  Ladakh  (Travels,  I,  13), 
and  by  him  styled  "  Wolves."  One  of  his  party,  in  advance,  disturbed  a  pack  of  them 
ID  the  act  of  pnlling  down  a  Surrow,  and  having  put  them  to  flight,  and  secured  their 
victim,  "the  Wolves  kept  prowling  about  us,  and  were  not  finally  dispersed  until 
Kverel  shott  had  been  fired  at  them.  They  were  of  a  reddish  colour,  with  long,  lank 
bodies,  and  bushy  tails.  The  natives  call  them  Khoa,**  spelt  Qyo  by  Dr.  Spry  and 
ethen,  and  Quihoe  in  Johnson's  *  Indian  Field  Sports,'  referring  to  the  animal  of  Central 

ftihtms ;  of  the  sides  whitish  ;  lead  coloured  at  the  base  of  the  hairs.  Cheeks,  chin,  throat,  and 
beOy,  white.  Sides  of  the  chest,  inner  aides  of  the  legs,  yellowish  white.  Upper  part  of  the  legs, 
and  anal  r^bn,  bright  reddish-fiilTous.  Tail  cylindrical,  reaching  nearly  to  the  ground,  pale 
yellow,  with  a  dark  brown  tip,  and  a  large  tuft  of  rather  rigid  hairs  (placed  over  a  large  gland 
St  its  upper  part  near  the  base.  Ears  rather  large  acute,  grey,  and  edged  with  black  externally ; 
iatemally,  whitish.    Length  23}  inches,  tail  10  inches.    Specimen  in  British  Museum." 

From  the  particular  mention  of  the  caudal  gland,  in  addition  to  the  hue  of  the  tail,  I  am 
leaQy  indofced  to  suspect  that  this  is,  after  all,  no  other  than  the  Vulpei  xanthura  above  referred 
to ;  for  of  the  Utter  it  ia  mentioned  that  **  in  describing  this  species,  Mr.  Gray  remarked,  that  it 
had  a  large  gland,  covered  with  rigid  brown  hair,  on  the  upper  part  of  the  base  of  its  tail,  very 
distinctly  marked,  and  that  on  looking  at  the  tail  of  the  several  other  species  of  this  genus,  as 
V.  Btngaletuis  {Cor$ae'\,  vulgarity  fulvuty  and  some  others,  a  similar  gland  was  easily  recognisable, 
though  it  appeared  to  have  been  hitherto  overlooked."  The  same  may  be  seen  on  the  tail  of  a 
Wolf  or  Jackal,  as  must,  I  should  think,  be  familiar  to  most  observers. 

Mr.  Gray  also  described,  on  the  same  occasion,  a  "  Canit  proeponidet  (Raccoon-fisced  Dog). 
Grey-brown,  Taried  with  black  tips  to  the  hairs.  Cheeks  and  legs  dark  chocolate-brown.  Tail 
short,  thick,  pale  brown,  with  white  tips  to  the  hairs.  Ears  rounded,  hairy.  Length  of  head 
5^  inches ;  body  17  inches  ;  tail  5  inches.  Inhabits  China.  Specimen  in  British  Museum."  This 
animal  is  figured  in  the  "  Illustrations  of  Indian  Zoology"  of  Messrs.  Hardwicke  and  Gray,  where 
undoubtedly  it  is  made  to  look  mairellously  Raccoon-like. 

In  the  same  work  is  also  figured  a  "  Dooab  Fox"  (F.  rvfenetujt  but,  so  far  as  can  be  judged 
from  the  plates,  it  would  not  difier  iVom  the  ordinary  Corsul,  unless  in  the  total  want  of  annula- 
tfam  to  the  ftir.  which  is  not  Tery  probable. 

I  republish  these  notices  to  aid  the  investigations  of  enquirers  in  this  part  of  the  world,  and 
ia  hope  of  prerenting,  as  mueh  as  possible,  a  needless  multiplication  of  synonyms. 

*  In  the  latter  author's  description  of  the  Sumatian  wild  Dog  (Litt.  Tmu.  XIII,  SS6),  it  is 
remarked  that  "  the  resemblance  between  this  animal  and  the  wild  Dog  of  the  Ramghur  hills, 
ealled  Qmao,  ia  striUngly  dose ;  the  colour  of  both  is  the  same,  the  black  bushy  toil  the  same, 
as  also  the  form  of  the  nose ;  but  the  ear*  of  the  Sumatran  Dog  are  more  rounded." 
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India ;  tenna  which,  as  Colonel  H.  Smith  remarks,  "  appear  to  signifj  imitalioDs  of 
the  animal's  voice  when  hunting." 

From  Herbert's  'Gleaning;*  in  Science/  I.  280,  1  extract  the  foUowing :  "The 
Bhowsah  [Buansu]  are  found  in  many  parts  of  the  hiUs  of  Korth-weatem  India :  there 
are  two  kinds,  one  denominated  the  Shik&rf,  and  the  other  the  Ligh :  the  latter  ii 
much  stouter  than  the  former,  and  its  hair  longer  and  darker;  it  is  not  so  fleet  as  the 
Shik&rf,  but  possesses  a  much  finer  nose ;  it  quickly  regains  the  scent  when  losl  by  the 
Shikdri :  it  takes  the  name  of  Loffh  from  eating  the  offid  of  its  prey,  which  the 
Shikdri  doeB  not"* 

A  '*  Red  Wolf  is  mentioned  by  geographers  as  inhabiting  the  Great  Altai;  and 
**  Wild  Dogs,"  in  addition  to  Wolves,  Jackals,  and  Foxes,  are  noticed  by  Elphinsbms 
to  occur  in  Afghanistan.  Such  an  animal  is  mentioned  by  Colonel  H.  Smitli,  as  "  the 
Beluel  of  Avicenna,  which  that  author  seems  to  have  considered  to  be  the  l%os  of 
antiquity.  This,"  continues  the  learned  naturalist  cited,  *'  we  take  to  be  the  Bektek 
of  Beloochistan,  one  of  two  species  of  wild  canines  found  in  the  woody  mountains 
of  South-eastern  Persia,  and  probably  extending  along  the  high  lands  Wert  of  the 
Indus  into  Cabul.  It  is  described  as  a  red  wild  Dog,  very  shy,  and  extremelj 
ferocious,  hunting  by  day  in  parties  of  twenty  or  thirty,  seixing  a  Bullock  or  Bolbla 
without  hesitation,  and  tearing  the  animal  to  pieces  in  a  few  moments.  A  BritiA 
Officer,  who  traversed  a  part  of  this  wild  region  of  alternate  jungle  and  sandy  plateau, 
deeply  scarred  into  long  and,  parallel  furrows,  barren  and  vertical,  so  that  no  quadru- 
ped can  cross  many  without  complete  exhaustion*  observed  a  group  of  these  red  Dogs 
lying  on  the  edge  of  the  forest,  yet  on  the  watch  for  game,  but  they  withdrew  into 
cover  before  he  could  fire  at  or  completely  examine  them :  they  were,  however,  Img 
and  rather  low  on  the  legs,  of  a  rufous  colour,  with  a  hairy  tail  and  a  powerful  strac- 
ture :  their  foot-marks  on  the  sandy  soil  were  very  distinct,  and  indicated  that  (heir 
feet  were  exactly  like  those  of  a  Hound.  The  native  peasants  related  that  they  keep 
aloof  from  human  habitations,  and  consequently  do  little  ii^ury  to  human  property ;  but 
that  no  animal,  especially  if  it  be  entangled  in  the  billowy  ridges  before  mentioDcd, 
can  escape  their  pursuit  Having  demanded  some  particulan  about  their  atnictare, 
they  pointed  to  a  domestic  Dog  then  present,  and  said  that  the  Beluek  was  much  like 
it,  but  larger  and  destitute  of  white  colour,  which  marked  the  domestic  animal ;  hot 
that  there  existed,  further  to  the  West,  a  wild  species  still  larger  than  the  red,  which 
had  so  much  white  that  the  brown  and  black  occurred  upon  its  back  in  the  fom 
of  spots."  The  account  here  given  strikingly  agrees  with  that  of  the  Wild  Dog  of  the 
Ragamahendri  district  furnished  by  M^jor  Pew,  and  appended  to  Col.  Sykes's  des- 
cription of  the  Colsun  in  Trans.  Roy.  As.  Sot.  Ill,  411,  so  that  there  can  be  very 
little,  if  any,  doubt  of  their  applying  to  the  self-same  species,  together  irith  the 
following. 

"  The  Red  Wild  Dog  qf  Southern  China,"  continues  Col.  Smith,  "  is  most  likely 
another  race  or  species  of  this  subgenus.    It  is  described  as  resembling  the  Dingo  of 

*  A  corresponding  dlstinetion  is  laid  to  obtain  among  the  Wolves  of  North  America.  Ihw. 
in  Silliman's  Journal,  VI,  OS,  we  read,  of  those  of  the  CatskiU  moimtalos  (a  series  of  rai«e» 
extending  firom  the  -vicinity  of  tl^  8t  Lawrence  to  the  Alleghany  ridge),  that  "  Two  varieties 
of  Wolves  are  met  with,  one  called  by  hunters  the  Deer  WoU^  firom  hit  habit  of  pursuing  Deer, 
for  which  his  light  Greyhound  form  adapts  him :  the  other  of  a  more  clumsy  figure,  with  tkort 
legs,  and  laige  body,  more  frequently  depredates  upon  the  flocks  under  the  protection  of  msa.* 
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though  somewhat  lower  on  the  legs;  but  whether  this  or  the  Beluch  wants 
the  second  tubercular  tooth,  has  not  been  ascertained."  Nat.  Libr.,  Mam,,  IX, 
173-5.  In  the  tropical  countries  eastward  of  the  Boorampooter,  it  has  been  generally 
nndentood  that  no  wild  canine  animal  exists,  as  appears  to  be  truly  the  case  with  the 
Jackal ;  but  I  have  information  (and  trust  to  receive  specimens)  of  two  species,  differ- 
ing much  in  size  and  habits,  from  the  interior  of  Burmah,  besides  which  1  am  told 
that  **  a  Fox  resembling  that  of  Bengal,  but  of  a  darker  colour,  and  altogether  more 
resembling  the  English  species  except  in  size,"  inhabits  the  Siamese  hills.  *'  Wolves" 
are  mentioned  in  CapL  Low's  list  of  the  animals  of  Tenasserim  fJoum.  Roy,  As.  Soe., 
Ill,  dU),  **  and  Wolves,  or  perhaps  wild  Dogs,"  are  elsewhere  stated  by  him  to  inhabit 
the  same  range  of  territory.  In  Dr.  Richardson's  *  Mission  to  the  Court  of  Siam,' 
(J.  A.  S.,  IX,  5),  Hares  are  mentioned,*  "  and  Wild  Dogs  are  said  to  be  numerous 
here  [near  Camboorie],  larger,  with  longer  hair  than  the  common  Dog,  but  equally 
varying  in  colour."  These  would  seem  to  be  scarcely  referrible  to  the  present  group.f 
In  Sumatra,  we  have  seen  that  they  exist,  and  Sir  Stamford  Raffles  alludes  to  more  than 
one  race  in  Java  {ZJn.  Trans.  XI I i,  249),  remarking  that  how  far  the  Sumatran 
animal  **  differs  from  either  of  those  of  Java,  Dr.  Honfield  will  be  able  to  decide." 
I  am  unaware,  however,  that  the  latter  naturalist  has  published  any  notice  on  the 
snbjecL  Dr.  Solomon  Muller,  if  I  remember  rightly,  mentions  them  by  the  name  of 
Canis  ruHlus,  as  alike  inhabiting  Sumatra,  Java,  and  Borneo  (?) ;  and  a  Java  speci- 
men was  first  taken  to  Europe  by  M.  Leschenhault,  *'in  size  and  in  proportions  equal 
to  a  common  Wolf,  but  the  ears  are  smaller ;  the  colour  is  fulvous-brown,  blackish 
on  the  back,  feet,  and  tail."  Within  the  Indian  Peninsula,  the  Colsun  of  Sykes, 
according  to  Mr.  W.  Elliot,  "  was  not  known  in  the  Southern  Mahratta  country  until 
of  late  years.    It  has  now  become  very  common."^ 

*  Tide  my  Report  finr  Januaiy,  onfo,  p.  102. 

t  In  a  notice  of  some  of  the  animals  of  the  Tenasaerim  provinces,  published  In  the  Bengal 
SporUmg  MttgoMinM  for  August,  1841,  page  44,  we  read  that  -^  "  The  Wolf  is  said  by  the  natives 
to  have  been  in  the  country  of  the  Kareans,  as  also  the  WUd  Dog ;  but  their  accounts  are  not  much 
to  be  relied  on."  It  is  at  least  probable,  however,  that  wild  canine  animals  of  some  kind  are 
aDaded  to. 

X  Madroi  JomnuU,  No.  XXIV,  100.  I  may  here  cite  a  very  interesting  notice  of  this  animal  in 
the  'Madras  Journal,'  No.  XIV.  81 :  '<  The  animal  termed  by  us  the  Wild  Dog,"  writes  Captain 
A.  Mackintosh,  "  is  known  to  the  natives  by  the  name  of  Kolluatnaht  Kollturot  and  KoUuaa, 
It  la  common  in  the  Kotool  district,  and  all  along  the  range  of  western  Ghauts.  It  is  about  the 
aise  of  a  Panther  [which  would  be  very  much  larger  than  any  I  have  seen],  with  very  powerftil 
Ibra-qoairteTS,  narrow  tapering  loins,  black  and  pointed  mussle,  and  small  erect  ears.  The 
tail  is  long,  and  at  the  extremity  there  is  a  bunch  of  hair  several  inches  in  length.  The 
Knllttssnah  is  of  a  darkish  red  colour,  possesses  great  speed,  and  hunts  in  packs  of  five,  eight, 
fifteen,  and  even  to  the  number  of  twenty-five ;  is  extremely  active,  artftxl,  and  cunning  in  master- 
ing its  prey.  It  is  during  the  night-time  they  move  about  in  search  of  (bod ;  but,  should  an  animal 
approach  near  them,  an  hour  or  two  after  sunrise,  or  a  short  time  before  sunset,  they  will  attack  it 
—all  animals  seem  instinctively  to  dread  them.  During  the  day-time,  they  remain  quiet  in  their 
hiding-places.  When  the  KoUussnah  discovers  an  animal  worthy  of  being  captured,  the  circum- 
stsace  is  announced  to  the  pack  by  a  barking,  whistling  voice ;  the  others  are  on  the  alert,  advance 
rapidly  and  poet  themselves  silly  round  the  spot,  and  gradually  close  in  on  the  animal.  Upon 
seeing  one  or  two  of  the  Kolussnahs  he  gets  frightened,  but  much  more  so  when,  running  away  at 
speed,  he  encounters  one  of  his  enemies  in  whichever  direction  he  attempts  to  escape.  The  conse- 
qnenoe  is,  that  he  stands  quite  amased.  Some  of  the  KoUussnahs  run  in  close  to  him,  and  shed 
water  on  their  bushy  tails,  which  they  swing  about  and  Jerk  into  his  eyes ;  he  is  successively  saluted 

4  I 


594  Asiatic  Society.  [No.  126. 

To  sum  up,  Colonel  H.  Smith  remarks,  that—'*  On  reviewing  the  notices  of  the  preseat 
group  of  Wild  Dogs,  whether  they  be  one  or  several  species,  it  is  evident  that  tiwy 
extend  their  habitat  over  an  inmiense  surface  of  Asia;  and  since  they  are  found  to  tke 
westward  of  the  Indus,  it  is  likely  they  inhabit  the  deep  forests  along  the  Caspian,  sad 
continuing  in  the  same  parallel  of  latitude,  that  they  have  existed  and  possiUy 
may  still  be  found  in  the  mountains  of  Asia  Minor.   If,  now,  we  compare  the  foregoiif 

descriptions  [Nat,  lAbr»,  Manu,  vol.  IX,]  with  the  account  of  XvJCOC  AOvp<K 
or  Aureus  of  Oppian,  which  he  relates  was  a  resident  of  the  rocky  jungles  of  MosBt 
Amanus  and  Taurus  of  Cilicia,  a  province  where  he,  the  poet,  naturalist,  and  spoiti- 
man,  was  bom,  we  cannot  suppose  that  he  spoke  wholly  ^m  heanay,  and  igwnast 
of  the  characters  of  his  Golden  Wolf,  mistook  it  for  a  Jackal,  then  not  frequent  so  fiv 
to  the  North ;  but  which  in  comparison  is  insignificant,  does  not  fear  the  heat,  wax 
retires  during  the  appearance  of  the  Dog-star*;  is  not  of  a  bright  fulvous  colour, 
but  greyish  in  Natolia ;  is  not  to  be  mistaken  on  account  of  its  howling ;  borrows  ia  tJhe 
vicinity  of  human  habitations ;  is  the  reverse  of  a  shy  and  solitary  nature  ;  and  finaUv  ii 
not  noticed  by  him  under  another  name.t  The  uncertainty  and  confusion  respecting 
this  group  commenced  with  the  ancients,  who  ranged  in  all  probability  not  less  thsa 
three  very  different  canines  under  the  name  of  Thoes.  Pliny  speaking  of  a  71o(, 
which  he  viewed  as  a  kind  of  Wolf,  merely  remarks,  that  it  had  a  longer  body,  shoctec 
legs,  sprang  with  velocity,  and  lived  by  hunting ;  adding,  not  dangerous  to  maaJl 


in  the  ssme  manner,  when  he  approaches  them,  or  they  run  into  him.  The  unlucky  beast  is  woa 
blinded  by  the  peculiar  escharotic  quality  of  the  application ;  for  he  begins  U»  atagger  and  x«a 
round  and  round,  and  is  now  bes«t  by  all  the  KoUuasnaha  who  nmke  a  loud  barking  and  snafpof 
noise  while  they  pull  the  animal  down  and  tear  it  in  pieces.  When  few  in  number,  they  have 
known  to  gratify  their  hunger  before  the  poor  animal  fell  down  and  expired,  each  at  th«n 
away  a  mouthful  while  their  victim  remained  standing.  There  are  very  few  instances  of  th«r  em 
having  attacked  the  villagers'  cattle,  but  they  will  kill  stray  calves  if  they  fall  in  with  thesB.  Tbe 
Kolies  never  molest  the  Kollussnah,  in  fact  they  are  glad  to  see  them  in  their  nelghbourfaood,  boeg 
aware  of  the  enmity  that  exists  between  them  and  the  Tiger,  for  they  kill  that  animal  cccaaicwl^i 
and  in  consequence  they  are  considered  by  the  people  as  the  protectors  of  their  cattle  and  ther 
fields,  for  jieither  Sambur,  Deer,  or  Hog,  seem  disposed  to  approach  places  much  frequeatadtf 
the  Kollussnah.  They  hunt  and  kill  the  Sambur,  Neelgaie,  Hyaena,  Deer,  Jackals,  Hares,  H^pb 
Bears,  Porcupines,  and  Quails.    They  killed  a  Tiger  in  June,  last  year,  in  the  TalcMv^aa  Joai^es.' 

For  a  detailed  account  of  the  Buatuu  or  wild  Dog  of  Nipal,  by  Mr.  Hodgson,  vide  Jt^  Mm, 
XVIII,  pt  II,  where  also  are  given  comparative  figures  of  this  animal,  the  common  ImdiaB  Fn, 
and  the  Jackal.    A  writer  in  the  Bengal  Sporting  Magazine,  for  1838,  p.  404,  menticcis,  tkatse 
removing  the  skin  of  a  "Wild  Dog,"  which  he  shot  near  Sang<n-,  "hundreds  and  hundreds  aC 
thorns,  of  bushes  and  the  spear-grass,  were  observed  lying  in  the  thin  membrane  bctaeen  it  sad 
the  muscles ;  everywhere,  but  chiefly  in  the  front  part  of  the  fore  and  hind  legs ;  tbete  was  as 
symptom  of  inflammation  from  them,  except  in  two  wounds  where  a  little  matter  had  fonurd:  tte 
coat  was  quite  smooth,  and  (here  was  no  vestige  of  parasites  about  the  animaL"    The  same  wziscr 
mentions  the  cry  of  these  creatures  when  in  pursuit  of  prey,  as  "  the  palpable  bark  ^the  De^.  bes 
shorter  and  not  so  deep,  and  I  thought  at  the  time,  as  they  rushed  by  me  on  the  right  and  left,  ttst 
there  was  something  very  angry  in  the  tone  of  it     Their  run  waa  perfectly  beautiful,  and  all 
together  they  disappeared,  eight  in  number,  over  the  hill,  still  preaerring  the  form  of  a  row." 

*  Siiium  orientem  metuit. 
t  Oppian's  Thout  was  a  spotted  animaL 

I  "Luporum  genus  est  (Thot)  procerius  longitadine  bre vitas  crurum,  dissimUe  velex  sales. 
venatu  vivens  innocuum  homini."  P^iny.  Elian's  Tkoa  may  be  Jackals :  bat  the  Thoet  of  Uoav. 
described  as  put  to  flight  by  the  Lion,  while  they  surrounded  the  Stag  at  bay,  cannot  be  Jackals 
but  the  Chryteut.    So  also  is  the  Thot  of  AristoUc,  when  he  notices  their  engaging  the  Uoc 
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All  these  characten  are  perfectly  applicable  to  the  Chryseus  of  oar  type,  and  to  its 
▼arieties.  The  mistaking  of  Oppian  commenced  with  Belon ;  and  Kssmpfer,  being 
nnacqaainted  with  the  existence  of  the  rufous  Wild  Dog,  referred  Aureus  to  the  Jackal, 
and  misled  Linnsus.* 

*  "  It  is  even  more  Ukftly,"  contiiraM  Col.  Smith,  "  that  from  this  group  (he  mixture  with  a  dtftnes- 
tie  xaee  might  be  reported  to  have  been  obtained,  which  the  andenti,  and  eren  Aristotle,  repeated* 
ly  aieert  to  be  the  AlopeeitUi  or  the  Chaonian  and  Spartan  breeds,  but  which,  from  their  strength 
and  courage,  could  never  have  resulted  from  crossing  Dogs  with  Foxes. 

"  There  is  some  reason  to  presume  that  the  Chryteut  formerly  existed  in  Southern  Europe :  for 
to  what  other  species  can  we  relisr  the  kind  of  Wild  Dogs  noticed  by  Sealiger,  as  existing  in  the 
woods  of  Montifaloone  in  Italy.  '  There  redded,'  he  says, '  for  ages  about  Montifalcone,  a  species 
of  wild  Dogs ;  animals  differing  firom  Wolves  in  manners,  voice,  and  colours ;  never  mixing  with 
them,  and  being  particularly  fond  of  human  flesh.'  This  last  character  may  have  been  a  gratuitous 
addition  of  his  informants :  he  does  not,  in  this  paragraph,  notice  the  particular  colour,  but,  in  a 
another  part  of  the  work,  wild  Dogs  of  a  rufous  colour  are  incidentally  recorded.  A  family  of  the 
name  of  Montifalcone  bore  a  Wolf  salient  gules;  while  another  of  the  same  name  had  red  Dogs 
far  supporters,  in  a  collection  of  blaxoned  Italian  arms  in  the  Library  of  St  Mark  at  Venice." 

I  shall  now  proceed  to  invite  the  attention  of  observers  to  the  following  notices  by  the  same 
indefatigable  and  learned  Zoologist: — 

IriL — *'  With  some  hesitation  we  place  here  the  sh<nt  notice  of  the  Wok,  a  canine  designated  as 
a  Dkoig,  bat  possibly  a  very  dtstinct  species.  It  was  first  mentioned  to  us  by  the  late  lieut.  Col. 
Deaxe,  of  the  8th  Dragoons,  who  was  a  native  of  the  East  Indies,  a  keen  sportsman,  and  many 
years  resident  in  that  part  of  the  world.  A  printed  account  of  a  similar  animal,  observed  in 
captivity,  has  since  appeared  in  one  of  the  Annuals :  both  agree  in  the  description,  one  having 
been  killed  in  Central  India,  the  other  seen  in  the  Southern  Provinces.  This  Dhole  was  repre< 
scnted  to  be  a  robust  ihick-bodied  animal,  nearly  equal  in  hei|^t  to  a  harrier  hound,  but  heavier 
hi  weight;  the  head  broad  and  ponderous;  the  forehead  flat,  with  a  greater  distance  ih>m  the  ears 
to  tibe  eyes  than  from  these  to  the  nose ;  this  was  blunt,  dark-coloured,  and  rather  broad,  the 
rietns  or  gape  black,  opening  to  beneath  the  eyes,  which  were  of  a  greenish-yellow,  set  in  dark 
eye-lids,  and oSbring  a  most  ferocious  aspect;  the  teeth  powerful;  the  legs  and  daws  remark- 
ably stnmg,  resembling  a  Ball*Dog's ;  and  the  tail  rather  short,  but  more  bushy  towards  the  end, 
and  sooty  in  colour  :  the  general  colour  of  the  flir  tanned,  browner  on  the  back,  and  some  white 
ea  the  breast,  belly,  and  between  the  limbs.  It  growled  with  a  deep  threatening  voice,  and  the 
natives  related  that,  in  danger,  the  animal,  by  means  of  the  tail,  flings  its  urine  in  the  eyes  of  the 
parsuers.  The  Colonel  considered  this  not  to  be  the  true  DAofe,  and  characterised  it  as  remind- 
ing the  spectator  of  a  low  legged  Hysena  with  the  colour  of  a  Dog ;  but  he  was  too  familiar  with  the 
JTsearfar  (or  Hyaena)  to  mistake  it  for  that  animal.  It  was  reported  to  hunt  in  packs,  uttering  an 
oeeasional  deep-toned  bay. 

imd.—**  The  true  Dhot€  (Ckrfteut  Seylax,  H.  Smith ;  Dhole  of  Captain  Williamson,  and  QiiOoe 
ef  Dr.  Daniel  Johnson).  These  names  here  brought  in  Juxta-position,  shew  how  much  conf^on 
there  exists  in  designating  this  and  other  species  among  the  natives  of  India;  a  conAision  they 
extend  to  Hysenas  and  Wolves.  Qyo,  Qwttoe  and  Qao^  appear  to  signify  imitations  of  the  ani- 
mal's voice  when  hunting ;  Dhole,  a  Praerit  name ;  but  it  is  evident  that  where  the  names  of  ilV>oii<far 
and  Btrimk  (Hyaena  and  Wolf)  are  considered  synonymous,  species  stUl  more  indistinctly  marked 
Buqr  well  be  expected  to  be  confounded.  The  ScyUuc  is  described  to  be  in  sise  between  the  Wolf 
snd  Jackal,  slightly  made,  of  a  light  bay  colour,  with  a  sharp  face,  and  fierce  keen  eyes ;  in  form 
a|»pnMching  a  Grey-hound;  the  tail  straight,  not  bushy;  the  ears  wide,  pointed,  open,  snd 
foiming  a  triangle ;  the  skin  dark ;  nose,  mussle,  back  of  the  ears,  and  feet,  sooty.  From  this 
description  the  aninud  difibrs  fkom  primatme  and  the  other  races,  in  being  more  slender  and 
higher  on  the  legs,  in  having  a  sharper  miusle,  a  long  dose-haired  tail,  and  large  dark  ears.  It 
is  reported  to  hunt  in  packs  of  greater  numbers,  to  utter  a  ccy,  while  on  the  scent,  resembling  the 
voiee  of  a  Fox-hound,  intermixed  with  occasional  snarling  yelps.  Dr.  Daniel  Johnson  witnessed 
spade  attacking  a  wild  Boar. 

"  The  drawing  we  possess  oSSepku  was  taken  fkom  a  carefully  executed  Indian  water  colour 
painting,  observed  in  a  collection  on  sale  in  London,  some  years  before  Captain  Williamson's 
'  Oriental  Fidd  Sports'  was  published.    Colonel  Deate,  then  a  Captain,  was  about  this  time  in 


596  Anatic  Society.  [No.  126. 

The  Australian  Dingo  is  generally  referred  to  this  particular  group  of  CaniDcs,  bit 
differs  from  the  rest  (if  more  than  one  species)  hitherto  examined,  in  poeifisim;  a 
second  true  molar  in  the  lower  jaw»  wherein  the  Colsun  or  Bmansu  diffeis  fiw  all 
others  of  its  natural  family  (so  far  as  known),  wild  or  tame,  with  the  exception  of  t 
Brazilian  fossil  species  recently  discovered  by  Dr.  Lund.  This  character  akne 
supplies  an  insurmountable  objection  to  the  hypothesis  of  Domestic  Dogs  haTiof 
derived  from  the  so  called  Cants prinuBVus. 

2.  Cattis  Lupus;  the  Wolf:  considered  as  a  peculiar  species  fC.  paUipesJ  by  Col. 
Sykes.  Mr.  Walter  EUiot,  however,  remarks,  that  "  this  species  does  not  appesr  ts 
differ  from  the  common  Wolt  Three  young  ones  which  1  had  alive  for  some  time 
agreed  very  well  with  the  description  of  the  Cams  paUipes  of  Col.  Sykes,  but  seveitl 
adults  that  1  shot  differed  in  their  colours  and  general  character.  The  head  was  Isife, 
the  muzzle  thicker,  the  colours  in  some  cases  more  inclining  to  red,  particalaily  ob 
the  fore-legSi  which  in  some  cases  were  deep  red ;  and  the  same  colour  was  found  oa 
the  muzzle  from  the  eyes  to  the  nose.  Others  have  more  rufous  on  the  hind-kg^ 
together  with  some  black  on  the  thighs,  rump,  and  tip  of  the  tail  [European  W«»lTes 
vary  in  like  manner].  Length  from  muzzle  to  insertion  of  tail  thirty-eix  to  thirty- 
seven  inches,  ditto  of  tail  sixteen  to  seventeen  inches  and  a  half;  height  of  shosUcr 
twenty-four  to  twenty-six  inches;  length  of  the  head  ton  inches;  circumference  of 
ditto,  sixteen  or  seventeen  inches ;  weight  of  an  adult  female  42  lbs." 

The  Wolf  appears  to  be  numerous  on  the  open  plains  of  India,  but  to  be  geserally 
unknown  in  the  wooded  hilly  parts.  GoL  Sykes  informs  us,  that  "  th«y  are  not  met 
with  in  the  woods  of  the  Ghauts"  of  Dukhun;  nor  is  the  species  mentioned  is  Mr. 
Hodgson's  *  Classified  Catalogue  of  the  Mammals  of  Nepftl'  (/.  A.  S.,  X,  908).*  OoL 


London,  and  the  copy  being  shewn  him,  he  fint  oonveyed  the  information  that  it 
Dkoltf  or»  as  he  termed  it,  the  true  Dkole,  distinct  in  form  tnm  the  other  epedee  etattsdjr  mk- 
tioned.  In  Europe,  that  name  was  then  only  known  to  a  very  few  penoas  who  had  ptcrieodf 
resided  in  India.  Specimens  occur,  it  seems,  very  rarely,  and  these  only  in  the  Rhamghaey  IS^> 
and  sometimes  in  the  Western  Ohaats."  This  may  be  one  of  the  Himalayan  races  mentaoBsdlT 
Mr.  Ogilby  and  others. 

Srd.-^"  The  Dhole  of  Ceylon  (Canis  Ceykmieut,  Bhaw).     Fint  described  by  Voemis.    TUi 
species  is  CTidently  much  allied  to  the  last  mentioned,  although  the  account  of  it  vas  not  taka 
ftom  an  adult.    The  stuffed  specim^i  was  not  much  larger  than  a  domestic  Cat,  measuring  aliort 
twenty- two  inches  from  nose  to  tail,  the  tail  itself  sixteen  inches,  gradually  tapering  to  a  poiat; 
the  colour  yellowish-gr^  with  a  cast  of  brown,  owing  to  some  hairs  of  that  colour  beii^  Inf 
than  the  rest ;  the  fbeC  strongly  tinged  with  brown ;  the  hair  cloae  but  soft  to  the  loach  -,  tb> 
head  long  and  pointed ;  the  snout  and  under  chin  brown,  but  the  top  of  the  bead 
colour,  which,  passing  beyond  the  ears,  forms  a  spot  below  them  and  temdnates  in  a  point 
the  eyes;  the  ears  were  small,  eleyated,  and  pointed.    In  this  specimen,  the  last  molar  of  tkt 
lower  Jaw  was  also  wanting  [from  immaturity  t]  The  claws  resembled  those  of  a  Cat  more  thai  cf  a 
Dog,  and  there  were  five  toes  on  the  hind  as  well  as  on  the  fore  fSeet.    We  have  ezamiaed,  in  JEUi- 
land,  the  skin  of  a  Dog  which  was  said  to  have  come  from  Ceylon,  and  corresponded  saCeiesdf 
to  admit  of  its  being  the  same  species,  although  it  was  at  least  four  inches  longer,  and  the  eoima 
were  less  grey  and  more  ftiWous ;  the  tail  was  long  and  without  a  bush,  and  the  idaws  lihmt,ii^ 
with  five  on  each  foot    It  is  evident  that  the  discrepancies  between  the  two  were  owing  to  nomp 
in  Boddserf  s  specimen.    The  skull  we  have  not  seen." 

All  these  notices  require  exceedingly  to  be  verified  upon  examination  of  specimens. 

*  "  The  common  Wolf  is  numerous  in  the  plains,  but  1  have  never  seen  or  even  heard  of  A* 
in  the  Himalaya. 

"  The  Jackal  is  rare  there,  and  I  have  never  met  with  them  but  in  the  low  and  warm  valkyL*— 
The  Rev.  B.  Everest  o»  tke  power  cf  enduring  cold  in  the  MammuUia  qfHet  CetniMet.'-Jf(V.  ^^ 
Hist.,  January,  1842. 
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Smith  seems  to  believe  in  the  existence  of  a  smaller  race,  **  lower,  with  a  broader 
back,  and  of  a  light  grey  colour,  obscurely  marked  with  darker  cross  bars,  from  the 
tips  of  the  hain  being  black ;  the  limbs  and  face  pale  bu£  A  specimen,  shot  among 
the  rocks  on  the  sea-shore,  near  VincoTah,  in  the  vicinity  of  Bombay,  was  in  colour 
yellowish-grey,  brindled  with  blackish  streaks :  the  head  was  sharp :  the  under-parts 
dirty-white;  the  tail  not  very  hairy,  whitish  below,  and  the  markings  on  the  body 
distinct  It  was  killed  in  the  act  of  searching  for  offal  and  putrid  animal  matter  cast 
OD  shore  by  the  sea."* 

&  C  aureus;  the  JackaL  Common  to  all  India  westward  of  the  Boorampooter,  and 
extending  (without  satisfactorily  known  variation)  to  Anatolia,  Turkey,  the  Island  of 
Candia,  part  of  Greece,  and  the  southernmost  confines  of  Russia;  but,  I  believe,  un- 
known in  Africa,  where  represented  by  allied  species.  Syria  and  the  north-east  of  Africa 
ve,  indeed,  remarkable  for  the  variety  of  small  indigenous  canines  described  by  Kup* 
pell  end  by  Hemprich  and  Ehrenbetg ;  and  the  following  has,  probably,  still  to  be  added 
to  their  number  (vide  Kotsebue's  '  Journey  to  Persia',  p.  62).  "  In  Grusia,  among  the 
heasts  of  prey,  there  is  a  species  of  Jackal  which  is  called  TshcUleatk(h,  It  resembles 
the  Wolf,  but  is  smaller  and  has  a  much  more  ferocious  appearance ;  its  howl  shakes 
tbe  very  souL  The  animal  is,  besides,  very  bold,  and  sneaks  during  the  night  into  the 
camp  to  steal  the  soldiers'  boots.  When  very  hungry,  it  enters  burial  grounds  and 
digs  up  the  bodies  recently  interred."  It  is  thus  a  true  Jackal,  but  there  is  reason 
to  spspect  a  larger  species  than  the  common  one. 

4.  C  ehysurus.  Gray,  vel  (?)  Vulpes  xanthuray  Gray,  already  noticed. 

5.  Vulpet  CorsaCt  v.  Bmgalentis,  IntUeus,  et  Kokree.  Mr.  Elliot  states  of  this 
ipecies,  that  **  it  is  remarkable  that  though  the  brush  is  generally  tipped  with  black, 
a  white  one  is  occasionally  found  [s.  6.  in  the  Southern  Mahratta  country],  while  in 
ether  parts  of  India,  as  in  Gutoh,  the  tip  is  always  white."  In  Bengal  I  have  hitherto 
found  it  invariably  black-tipped.  This  animal  appears  to  be  common  throughout 
India,  extending,  it  would  seem,  westward  of  the  Indus  and  into  Tartary.  The  varie- 
ties (7)  mentioned  by  Elphinstone,  as  already  citod,  inhabiting  the  Western  Indian 
desert,  require  investigation ;  as  also  the  Dooab  Fox  of  Hardwicke  and  Gray. 

^  6.  V,  montanust  vel  Himalaicus,  vel  ?  Nipalensis  et  HodgsanU  of  Gray,  the  latter 
probably  mere  varieties  of  colour,  and  not  more  different  from  the  ordinary  type  than 
the  beautiful  specimen  exhibited  on  this  occasion.  The  Neilghierry  Fox  is,  probably, 
an  additional  species,  unless  it  prove  to  be  Mr.  Gray's  Chrysurut  vel?  Xanihura 
which  however  is  unlikely. 

From  Mr.  J.  J.  Athanass,  have  been  received  ten  heads  of  the  Indian  Antolope 
{AnUlope  Cervicapra),  one  only  being  that  of  a  female,  and  among  those  of  males 
there  is  one  remarkable  for  the  deformity  of  its  right  horn,  which  curves  shortly 
round  to  form  a  circle  and  is  then  broken  off:  this  horn  indeed  considerably  resembles 
that  of  a  castrated  individual  which  lived  some  years  in  the  London  Zoological  Gar- 
dens, and  which  possessed  a  horn  on  one  side  only,  of  similar  flexure,  the  other  side 
having  no  more  trace  of  it  than  in  the  female  of  this  species ;  and  it  may  be,  therefore, 
that  the  testis  of  the  corresponding  side  had  been  injured  in  the  animal  whose  head  is 
now  exhibited,  a  circumstence  which,  in  the  Cervine  genus,  is  well  known  to  affect  the 

*  Conunonicated  to  Col.  Smith  by  CoL  Dunaterville,  H.  C.  S.,  who  was  present 
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development  of  the  antler  of  that  side ;  and  a  very  cnrioas  circumstance  is  idated 
(Lin.  Trans.  II,  356  J  of  a  female  Cervus  Elaphua,  "  which  had  one  horn  perfectly 
similar  to  that  of  a  Stag  three  yean  old.  It  never  had  a  horn  on  the  other  side  of  its 
head,  for  there  the  corresponding  place  was  covered  over  by  the  skin,  and  qnite 
smooth.  It  did  not  seem  to  have  ever  produced  a  fawn,  and  upon  dissection,  the  oea- 
rium  on  the  same  side  with  the  horn,  was  found  to  be  schirrous."  The  true  fMis 
relative  to  the  development  of  antlers  in  castrated  Deer,  as  observed  in  a  number  anaa- 
ally  gelded  in  the  Royal  demesne  of  Richmond  Park,  do  not  appear  to  be  generally 
known  :  the  antlen  which  the  animal  had  borne  at  the  time  of  the  operation  are  shed 
in  due  season,  though  later  than  in  the  perfect  animals,  and  they  are  regulailf  suc- 
ceeded by  others  which  never  fall,  nor  cease  growing  from  time  to  time,  slowly  and 
weakly,  and  shooting  forth  most  irregularly  with  regard  to  shape,  the  velvet,  or  hairy 
skip  investing  them,  being,  under  these  circumstances,  of  couise  permanent ;  thoafk 
(at  least  in  some  groups)  it  appears  (hat  where  this  animal  is  emasculated  while  yoosg, 
the  antlers  do  not  appear  at  all,  as  instanced  by  a  "  heaver"  or  ox  Sambur  fC.  B^pt' 
laphuSfJ  whose  skeleton  is  in  the  Museum  of  this  Society.  The  currently  received 
doctrine  on  this  subject  is  stUl  that  of  Buffon  (HuL  NaL  VI,  81),  who  asserts  ••  Si 
Pon  fait  cette  operation  dans  le  temps  qui*l  a  mis  baa  sa  t£te,  il  ne  s'en  forme  pas  use 
nouvelle ;  et  si  on  ne  la  fait  au  contraire  que  dans  le  temps  qu'ii  a  refait  sa  t^te,  clle 
ne  tombe  plus,  Tanimal  en  un  mot  rests  pour  tout  la  vie  dans  1'  6tat  on  il  etoit  Ion- 
qu'il  a  subi  la  castration,"  which  appears  to  be  taken  for  granted  by  all  subseqacot 
writers.*  I  may  take  this  opportunity,  too,  to  remark  that  in  the  park  surrounding 
Government  House,  at  Madras,  there  is  a  very  large  herd  of  Indian  Antelopes,  being 
the  posterity  of  a  single  tame  pair.  The  gentleness  and  familiarity  of  these  beantilil 
creatures  surprised  me  considerably,  knowing  how  dangerous  a  solitary  tame  one  ii 
apt  to  be,  particularly  when  its  range  is  limited ;  but  I  learned  that  not  a  single  acci- 
dent had  ever  happened  in  the  present  instance,  though  the  bucks  are  commonly  heaid 
groaning  and  fighting  at  nights.  As  I  drove  past  them,  they  were  lying  and  fcrazing  oa 
each  side  as  quietly  as  Sheep,  and  now  and  then  two  or  three  would  be  seen  skipping 
after  each  other,  mora  lightly  than  Fallow  Deer,  which  latter  they  much  resembled  in 
their  trot.  Among  the  whole  large  herd,  I  observed  but  a  single  coal-black  male, 
though  very  many  had  fully  developed  horns ;  nor  is  mora  than  one  such  ever  sees,  I 
believe,  in  the  wild  herds,  however  extensive,  the  rest  being  driven  off  as  they  attain 
complete  maturity. 

Oazella  cora,  H.  Smith  (vide  page  452,  ante) ;  seven  heads,  including  two  ef 
females. 

Cervus  Axis:  two  heads. 

Gavius  Gangeticus  :  a  large  stuffed  specimen,  and  the  head  of  a  smaller  one. 

From Hamilton,  Esq.  C.  S.,  of  Miraapore, 

Hyana  vulgaris  v.  virgata  :  skin  and  skeleton.    The  former  has,  with  consideiahle 

palieace  and  difficulty,  been  mounted,  and  now  forms  a  very  tolerable  stuffed  speci- 
men. 

From  G.  Hugon,  Esq.  two  frontlets  of  Deer,  from  the  Mauritius.  What  this  Deer 
is,  if  described  at  all,  I  do  not  know,  though  I  have  long  been  acquainted  with  dis 

*  For  the  above  interesting  piece  of  information  relatiTe  to  the  ktoipen  of  Bichraood  Park,  I  01 
indebted  to  the  celebrated  animal  painter,  Mr.  Hill,  who  shewed  me  a  number  of  spedmens  iUos- 
trative  of  the  fact.— £.  B. 
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iknll  and  asUen  of  the  f  pecies,  of  which  there  u  a  fine  specimen  in  the  London  Unit- 
ed Service  Mueeum,  and  a  frontlet  in  the  private  collection  of  Mr.  Hill :  there  was 
also  previously  an  example  of  the  skull  of  this  animal  in  the  Museum  of  this  Society. 
In  Proc,  ZdoL  Soe,^  for  1831,  45,  the  late  M.  Desjardins  enumerates  Cervus  Blaphus 
in  his  Catalogue  of  Mauritius  animals,  which,  if  referring  to  the  present  species,  as 
must  be  supposed,  is  a  strange  error.  Duvauz,  in  his  '  Letters  from  the  Mauritius' 
(p.  395),  remarks,  that  "  the  Stags  [of  that  island]  are  much  smaller,  and  of  a  greyer  co- 
lour, than  those  of  Europe,  and  are  supposed  toha?e  been  introduced  by  the  Portuguese." 
A  friend  who  has  hunted  them  can  merely  inform  me  that  they  have  a  remarkably 
shsggy  coat,  but  at  once  recogniEed  the  Society's  former  specimen  above  alluded  to 
as  belonging  to  the  species.  The  antlers  are  proportionably  large,  and  might  be 
mistaken  by  even  a  practised  eye  for  those  of  the  Sambur  (C.  HippelapAus)  ;  but  the 
skoU  is  considerably  smaller  than  in  that  animal,  and  accordingly  the  antlers  are 
nearer  together  at  base :  in  every  specimen  which  1  have  seen,  the  inner  tine  of  the 
terminal  fork  is  very  much  longer  than  the  outer  one,  being  the  reverse  of  what  ob- 
tains in  the  common  Spotted  Axis,  while  in  the  Sambur  and  Jerrow,  although  this 
chaiacter  is  variable,  the  relative  proportion  is  generally  as  in  the  present  species,  but 
to  a  less  extent.  In  sixe  the  skull  in  the  United  Service  Museum  is  larger  than  that 
which  we  possess,  measuring  (according  to  my  notes)  thirteen  inches  in  total  length, 
or  from  occipital  ridge  to  the  tip  oi  nasals,  over  the  curves,  twelve  inches ;  orbits  apart 
posteriorly  five  inches,  anteriorly  four  inches  and  a  quarter ;  palate  five  inches,  and 
two  inches  wide  posteriorly.  The  pedicles  of  the  antlers  are  one  inch  long«  measur- 
ing on  the  inside,  and  those  of  the  three  frontlets  before  me  are  equally  elongated, 
although  the  antlers  are  of  full  dimensions;  the  latter  measuring,  in  the  London 
specimen,  thirty  inches  long,  six  inches  and  a  half  round  above  burr,  and  four  inches 
sod  three  quarters  in  the  beam;  the  corresponding  measurements,  in  the  three 
specimens  before  me,  being  thirty,  seven,  and  four  and  a  half  inches,»twenty-eight, 
aeven  and  a  quarter,  and  four  and  a  half  inches,— and  twenty-eight,  six,  and  four  inches : 
they  have  the  set  and  general  form  of  those  of  the  Sambur  and  Axis,  and  not  (as  in  C. 
tqmim$y  MoUueeettsis,  and  some  other  large  Malayan  species,)  that  of  the  common 
Hog  Deer;  and  their  granulated  surface  likewise  resembles  that  of  the  Sambur's 
antlers.  The  skull  in  the  Society's  collection  has  its  intermaxillaries  imperfect,  and 
the  occiput  is  also  incomplete;  but  from  base  of  pedicle  to  tip  of  nasals  it  measures 
bat  eight  inches  and  one-eighth,  the  greatest  width  of  orbits  apart  posteriorly  five 
ioches,  and  anteriorly  three  inches  and  three-quarters,  length  of  bony  palate  four 
inches  and  five-eighths,  and  width  posteriorly  two  inches:  there  are  the  sockets  of  two 
small  canines,  but  all  the  teeth  are  l68t     Further  information  respecting,  and  especi-  i 

ally  specimens  of,  this  aninial  are  desirable,  and  there  can  be  little  or  no  doubt  that  it 
was  originally  imported  from  some  part  of  the  Malayan  Archipelago. 

From  Captain  Onunanay,  has  been  received  a  specimen  of 

EwyUnmus  nasutus,  v.  Todus  nasutus,  Gmelin,  Cymbirynchus  nasutus,  Vigors,  j 

and  Eur,  lemniicatus^  Raffles.  I 

From  Robert  Ince,  Esq.,  Supt.  of  Salt  Chokees,  Zillah  Backergunge,  a  specimen 
of  a  timber-perforating  Worm,  accompanied  with  the  following  particulars: — "  Speci- 
men of  the  Worm  which  destroys  boats  or  limber  while  floating  in  the  rivers  of 
the  eastern  district  of  Bengal,  more  particularly  in  and  near  Backergunge  and  Furreed- 
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pore.  This  creature  perforates  the  wood,  leading  a  mucilaginoiu  depout  which  baxde 
into  a  shelly  substance.  It  is  only  found  during  the  hot  months,  and  is  termed  hj  the 
natives  Noona  Kheen  (**  Salt  Worm"),  as  it  is  believed  to  be  never  met  with  oat  of 
brackish  water,  t.  e.  beyond  the  influence  of  the  tides  during  the  S.  W.  monsooB. 
Soondree  wood  is  particularly  liable  to  its  attacks.  The  natives  destroy  the  creatnic 
by  hauling  their  boats  ashore,  and  burning  stubble  beneath  them." 

This  Worm  combines  the  general  form  of  Nereis  with  distinct  eyes  as  in  PMfOo^ifee, 
and  is  therefore  inadmissable  into  any  of  the  described  genera  with  which  I  am 
acquainted.  As  in  the  former,  its  proboscis  is  furnished  with  a  single  pair  of  strong 
serrated  mandibles  or  nippen,  and  there  are  three  minute  tentacles  on  each  side 
posterior  to  its  base ;  beside  which,  over  the  inner  margin  of  each  eye,  is  a  mdimental 
antenna  existing  as  a  small  tubercle.  The  rings  of  the  body  are  very  namerens^  and 
are  each  furnished  (as  in  N^retf,)  with  a  branchial  lamina,  but  having  only  one  mi- 
nute tubercle  and  small  packet  of  briitles  beneath.  Length  eight  inches  and  a  hal^  and 
present  colour  of  specimen  livid-white,  becoming  dark  purplish  towards  the  head ;  th* 
proboscis  white,  and  jaws  homy-black.  The  natural  colour  is  mentioned  by  liflr.  Ince 
to  be  flesh-red.  I  shall  designate  it  lAgnicola  deetruetor.  Mr.  Ince  has  promised  a 
specimen  of  the  timber  perforated  by  it,  and  the  Worm  now  presented  to  the  Society 
was  taken  out  of  the  bottom  of  the  Chokee  boat  attached  to  the  Superintendent's  ofiice 
of  Backergunge.* 

To  the  zoologist  it  will  convey  no  information  to  be  told  that  this  and  analogois 
species  merely  bore  for  a  habitation,  a  fact  suiBciently  implied  by  the  existeDee 
of  visual  organs  in  the  specimen  now  exhibited,  which  would  intimate  that  it  watched 
for  its  prey  at  the  entrance  of  its  hole,  as  various  allied  genera  are  known  to  feel  for  it 
with  their  tentacles,  these  being,  in  the  Idgnicoia,  too  minute  to  be  of  much  efficacy  ftr 
the  purpose. 

The  specimens  of  Vertehrata  procured  in  the  neighbourhood  during  the  past  mrath 
have  not  been  generally  of  much  interest,  owing  to  the  impossibility  of  myself  devot- 
ing any  time  to  collecting,  and  the  incorrigible  worthlessness  of  the  native 
by  whose  agency  1  have  hitherto  endeavoured  to  procure  specimens.  The  most 
thy  of  notice  is  an  example  of  Megaderma  Ifra^  which  I  myself  took  in  the  act 
of  preying  upon  another  Bat,  the  interesting  circumstances  connected  therewith  have 
been  described  in  an  article  now  printing  for  the  Society's  Joumal.f    Another  ^leci- 


*  The  specimen  of  perforsted  wood  here  adverted  to  has  nnce  been  received,  being  oomplate^ 
honey-combed  all  over,  the  ravages  of  the  Worm  producing  much  the  tame  appearanoe  as  tboae  of 
the  Teredo  navalie. 

t  Vide  page  255  auU.  I  have  since  made  a  capture  of  eight  spedmena  of  this  Ba^  Aon  m 
assemblage  of  thirty  or  forty,  (and  I  can  procure  otliers  of  these  when  I  please),  that  p«K  the  dsgr 
hanging  to  the  roof  of  a  long  roomy  out-bouse,  selecting  a  not  very  dark  situation  (as  the  WkiaoiopM 
are  said  to  do),  though  when  disturbed  they  rarely  attempt  to  escape  by  the  open  windows,  being 
evidently  much  more  incommoded  by  bright  day- light  than  the  restricted  refper#i7JoM«,  and  wha 
they  do  so  pass  out  very  soon  settling  upon  any  tree  near  at  hand,  and  sulEbriiv  themelvss 
to  be  taken  by  an  insectrnet.  Of  these  ei^^t  adult  specimens,  only  two  wen  males,  intiaatiBg, 
however,  that  the  sexes  do  not  assemble  separately,  as  is  the  case  with  various  other  Bala,  while  it 
is  pretty  clear  that  the  females  much  exceed  the  males  in  number.  The  Pieropodee  are  alao  stated 
to  herd  in  separate  flocks,  the  males  apart  firom  the  females,  which  I  doubt ;  but  here, 
it  would  seem  that  the  females  are  much  more  numerous  than  the  males,  for  of  twvlvc 
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men  of  Faekiftoma  marginatum  has  also  been  obtained,  which  had  contrived  to 
dfown  itself  in  a  vessel  of  water  in  the  Society's  compound,  and  is  at  present  prepared 
as  a  skeleton. 

In  the  dasB  of  Birds,  the  mass  of  small  vradeis  are  now  in  beautiful  summer  plumage, 
and  as  fast  as  we  can  obtain  specimens  uninjured  by  the  ruthless  hands  of  the  native 
dealers  in  the  bazaar,  they  are  secured  for  the  Museum,  or  to  be  set  aside  for  exchan- 
ges ;  bat  it  is  most  provoking  to  observe  the  numbers  of  fine  specimens,  which  despite 
all  that  can  be  said  and  reiterated  to  these  people  ad  fuutseam,  the  stolid  savages 
persist  in  partially  stripping  of  their  feathers,  or  othcrrwise  injuring  so  as  to  render 
than  qnite  unfit  for  preservation;  in  illustration  of  which  it  will  be  enough  to  mention 
that  out  of  the  many  hundreds  of  common  Curlews  (Numenuu  arquataj  which  have 
been  brought  to  the  bazaar  in  the  conrse  of  the  season,  I  have  not  yet  been  able  to  fur- 
nish the  Museum  with  examples  of  this  abundant  species. 

There  is  a  curious  fact  relating  to  the  changes  of  plumage  in  these  birds,  which  I  do 
not  think  has  ever  been  distinctly  stated :  viz.  that  whilst  they  actually  change  their 
plumage,  by  renewal  of  the  feathen,  to  a  greater  or  less  extent,  the  changes  of  colour 
are  independent  of  the  renovation  of  the  feathers;  thus  the  old  feathers,  prior  to  being 
shed,  will  be  seen  to  have  acquired  more  or  less  of  the  hue  of  the  new  ones  which 
replace  them;  and  these,  in  their  turn,  soon  after  the  bird  has  bred,  and  long  before 
the  autumnal  moult,  gradually  lose  the  hue  which  distinguishes  the  nuptial  livery;* 
the  latter  is  particularly  exemplified  by  Totanus  fuscus,  wherein  the  deep  sooty  hue 
which  imbues  even  the  legs,  in  addition  to  the  entire  plumage,  of  this  bird  in  nuptial 
gaib  (as  illustrated  by  specimens  now  exhibited,)  disappears  totally  after  breeding  in 
the  same  featheis,  as  I  have  witnessed  in  every  stage  of  this  absorption  of  colouring 
matter,  so  that  the  bird  resumes  very  nearly  the  aspect  of  its  winter  uniform.  It  may 
further  be  observed,  that,  at  the  vernal  moult,  the  amount  of  renovation  of  the  feathers, 
and  the  period  at  which  this  takes  place,  are  both  very  irregular,  depending  on  the 
eonstitntional  vigour  of  the  individual;  some  weakly  birds,  both  young  and  adults,  the 
latter  probably  such  as  are  past  breeding,  or  otherwise  sexually  debilitated,  undergoing 
little  or  no  change  even  of  colouring.  It  is  also  a  remarkable  fact,  that  when  a  bird 
drops  its  feathers  at  the  regular  moulting  period,  it  sheds. them  alike  whether  new  or 
old,  even  such  as  had  grown  in  place  of  others  that  had  been  accidentally  pulled  out 
but  a  few  weeks  previously ;  while,  if  from  debility  'or  any  other  cause,  as  sometimes 
happens  in  a  specimen  newly  caught  and  caged,  the  feathers  do  not  fall  at  the  proper 
season,  they  then  remain  till  the  next  ordinary  moulting  period,  however  distant,  t.  e. 
for  another  year  in  what  are  termed  "single  moulting"  species. 

Circtu  Swamsomi,  A.  Smith,  v.  palUdus  of  Sykes,  female. 

Bmberiza  fucataf  ?  Pallas,  Shaw's  *  Zoology'  IX,  385 :  described  as  "  common  on 
the  rivers  Onon  and  Trigodia,  in  Russia."  A  bird  answering  to  the  brief  descrip- 
tion by  Shaw,  is  plentiful  in  the  neighbourhood  of  Calcutta,  to  judge  from  its  being 


paalng  orer  whldi  I  lately  brought  down,  I  could  only  get  a  single  male.  CoUeeting  lo  many 
has  enabled  me  to  decide,  tiiat  the  specimen  noticed  in  VoL  X,  p.  840,  does  not  difibr  apedfically 
from  the  PA.  Eduordtii  vel  uudiu*,  Auctorum. 

*  I  haye  oTon  ofaeerred  that,  not  unftequently,  the  new  feathen  put  fiurth  at  the  venial  moult  are 
only  partially  of  the  colour  they  afterwards  aMnme.— £.  B. 

t  Identified  by  Mr.  Jerdon  with  his  donbtfUUy  dted  S»  da,    Madr.  Jl.  No.  XXVI,  89.— £.  B. 
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frequently  brought  for  sale  in  the  medley  of  fpectes  purchaaed  aa  "  Ortolflna*'  by 
EuTopeana.  I  have  long  waited  for  uninjured  specimens,  and  now  exhilnt  two  males 
and  a  female  that  at  least  have  one  side  perfect.  Size  of  the  Ciri  Bunting;  and  allied  tD 
this  species  in  form.  Length  six  inches,  by  nearly  ten  inches  across ;  wing  two  inehca  and 
seven-eighths,  and  middle  tail-feathers  two  inches  and  a  half,  the  external  rather  smr; 
bill  to  forehead  (through  the  feathers)  above  half  an  inch,  and  the  same  to  gape;  tane 
seven-eighths  of  an  inch :  head,  with  the  back  and  sides  of  the  neck,  dark  grey,  having  a 
black  medial  streak  to  each  feather,  most  developed  on  those  of  the  crown ;  ear-coverts 
forming  a  conspicuous  deep  rufous  spot;  shoulders  of  the  wings,  seapulariea,  and 
the  same  but  not  so  dark,  also  a  band  crossing  the  lower  part  of  the  breast,  more  or 
developed ;  inter-scapularies  or  dorsal  feathers  resembling  those  of  a  male 
House  Sparrow;  throat,  fore-neck,  and  breast,  to  the  rufous  band,  whitiah  or  slightly 
yellowish-white,  with  a  narrow  black  streak  commencing  at  each  comer  of  the  lower 
mandible,  widening  or  spreading  as  it  descends,  and  then  branching  to  finin  a  gorget  with 
its  opposite,  being  more  or  less  developed  in  diiforent  specimens;  the  sides  of  the  brees^ 
below  this  gorget  are  purer  white,  and  the  belly,  below  the  rufous  band,  is  tinged 
with  fulvous;  a  light  streak  over  the  eye;  wings  dusky  within,  the  feathen  edged 
eztemally  with  rufous  and  fulvous,  and  the  outennost  tail-feather  obliquely  nsiksd 
with  white,  the  next  but  slightly  so.  Irides  dark.  Bill  (at  this  season)  dnsky  above^ 
lighter  on  parts  of  the  lower  mandibfe;  and  feet  pale  brown  with  a  alight  livid  cart^ 
The  female  merely  differs  in  being  rather  smaller  with  the  oolouii  less  Inight. 

The  only  other  Indian  species  we  possess  of  this  genus  appears  to  have  been  seveial 
times  described,  firstly  by  Mr.  Vigors,  (P,  Z.  S,  1831,  183,^  as  B.  ertsfota,  thn 
by  Messrs.  Jardine  and  Selby,  {EL  Om.  pi.  CXXXII,)  as  B.  erytArcfUerw,  and 
lastly  by  Mr.  Hodgson,  (As,  JUg.  XIX,  157,>  as  B.  Ntpalemif :  t  least  our  speci- 
mens agree  alike  with  all  the  descriptions  here  cited ;  and  I  even  incline  lo  doubt 
whether  the  B.  iuberittata  of  Gol.  Sykes,  (P.  Z.  8. 183),  93^)  be  anght  eke  than  the 
female,  which  opinion  he  indeed  combats,  albeit  there  would  appear  to  be  cestsia 
differences,  to  judge  from  his  description.  * 

1  have  also  obtained  two  curious  small  manh  birds  in  the  basaar,  which  are  ast 
easy  to  classify;  being  referriable,  indeed,  to  an  extensive  group  allied  to  the  StJkMfm, 
to  the  PrmuB,  and  to  that  African  subdivision  fbrmerly  included  in  M^ibtnu,  and 
which  group  has  not  been,  that  I  am  aware  of,  duly  studied  in  all  its  diveinfied 
ramifications.    The  first,  however,  1  shall  provisionally  arrange  as 

Dasffcmisf  locusteUoidet^  from  the  near  resemblance  which  it  bears  in  plnssagelo 
the  Locustelle,  or  Grasshopper-bird,  (LocusteUa  IUm,j  of  the  British  Islands-f  h 
form  it  appears  to  be  closely  allied  to  the  D.  Australis  of  Messrs.  Jardine  and  Selby, 
figured  in  the  <*  Illustrations  of  Ornithology,*'  pi.  LXXIII ;  but,  on  actual  compansna, 
will  probably  prove  separable  as  a  minimum  subdivision.  Length  seven  inches,  by 
nine  inches  in  extent  of  wing,  the  latter  from  bend  two  inches  and  seven-eighths,  aad 
medial  tail-feathers  eight  inches ;  bill  to  forehead  (through  the  featheis)five-ei^ths  of  sa 
inch,  and  nearly  seven-eighths  of  an  inch  to  gape;  tarse  aa  inch  and  oaeaa- 
teenth :  the  bill  is  strong,  three-sixteenths  of  an  inch  deep,  and  compreased  laterally, 

*  The  Society  has  slnoe  reoetved  E.  eUrtoIa  from  Mr.  Hodgson, 
t  It  is,  I  now  find,  the  MegtUwnu  t  ttriahu  of  Mr.  Jerdon's  SnpplemeBt,  a  single 
having  been  procured  by  that  natnraliat  on  the  Neilghierries. 
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bat  otherwise  resemblee  that  of  the  SaUcarue,  and  between  the  rietue  and  eye  are 
&n  remarkably  strong  bristles,  forming  an  almost  vertical  range,  with  a  small  bare 
ipsee  in  front  of  them,  and  they  are  curred  stiffly  outwards,  as  if  the  object  were  to 
defend  the  eyes ;  there  are  likewise  small  set«  at  the  base  of  the  lower  mandible :  the 
wings  and  tail  have  also  the  true  character  stated  of  Doiyomis,  as  well  as  (it  would 
qipear)  the  feet  General  colour  olive-brown,  with  mesial  blackish  streaks  to  the 
fssthen;  the  throat  and  belly  white,  and  breast  and  flanks  light  brown,  the  breast 
baring  a  few  traces  of  darker  specks :  tail  graduated,  each  feather  tipped  witb  ful- 
lons-white,  and  the  rest  dosky  along  the  centres,  and  brownish  barred  with  dusky 
•itemaUy.  Iiides  dark  greyish  olive.  Bill  dark  olive-brown  above,  beneath  paler; 
sid  legs  light  purplish-biown.    The  specimen  described  was  a  female.* 

The  other  q»ecies  is  considerably  superior  in  sise,  with  proportionally  much  larger 
and  ilottter  legs,  a  straight  and  slender  bill,  and  long,  somewhat  sharp-pointed  tail>  the 
festheis  of  which  are  exceedingly  gnduated ;  rictorial  bristles  small  and  inconspicu- 
otti.  Its  genus  would  seem  to  be  Megalmrut,  and  the  specimen  has  unfortunately  its 
wiags  and  tail  so  much  mutilated  by  the  bazaar  people,  that  I  shall  not  offer  a 
ftuther  description.  A  cuiioos  feature  consisted  in  the  inside  of  the  mouth  being 
wholly  bUckiah,  while  the  bill  was  of  a  livid  odour  suffused  above  with  blackish, 
which  is  probably  a  seasonal  distinction. 

Oiplonya;  ecronatuM :   recent  female,  Irom  Singapore,  presented  by  myself. 

The  magnificent  specimen  of  the  Himalayan  Lammergeyer  (GypiietotJ,  exhibited 
•t  the  last  Meeting  of  the  Society,  has  been  mounted,  together  with  some  other  skins, 
tad  more  are  now  in  progress  of  being  set  up. 

Becurring  to  the  class  of  Mammalia,  I  noticed,  in  a  previous  Report  (ante,  pp.  95-8 
9tieq-Jt  the  existence  of  three  species  of  Otter  in  the  Uooghly,  in  addition  to  a  Dar- 
jeeling  species  there  also  described  $  and  I  may  now  announce  the  existence  of  a  fourth 
ipecics  in  the  Hooghly,  or  at  least  which  I  infer  to  have  been  thence  obtained,  since  our 
Museum  contains  two  specimens  of  the  skull,  marked  "  conunon  Otter,"  and  which 
from  their  sixe  I  had  hitherto  referred  to  Luira  leptonyx.  Upon  recently,  however, 
having  had  the  skulls  of  L.  lepUmp^  and  L.  noir  taken  out  from  the  skins  and 
desned,  it  became  at  once  apparent  that  the  species  previously  referred  to  the 
former  was  quite  distinct,  the  skulls  differing  in  being  very  much  more  compress- 
ed between  the  orbits,  in  the  still  inferior  size  although  the  age  is  greater,  in  the 
farther  development  of  the  post-orbital  processes  in  both  specimens,  and  a  variety  of 

• 

'  I  hawB  since  obtained  snother  ipedss  of  the  ume  ndnimum  group,  but  so  wretchedly  matUated 
hj  the  baxar  ehiharee  who  caught  it,  and  also  smeaxed  with  bird-Ume,  that  I  can  hardly  Tentuie 
upon  a  dflsciiptioii.  Not  eoatent  with  plucking  out  the  large  feathers  of  one  whig  and  of  the  tail, 
the  cruel  bmte  had  broken  its  lower  mandible  to  prerent  its  biting,  as  is  the  custom  of  these  people 
with  Connorants,  Herons,  and  such  other  birds  whose  peck  is  worthj  of  some  precaution  to  avoid : 
otherwise  I  think  I  might  have  kept  it  for  a  while  aliye.  It  is  considerably  Uuger  than  Z>.  loeuttel- 
Mdei,  (tkiainut)  with  legs  proportionably  larger,  and  the  beak  much  less  compressed  laterally. 
Plumage  very  like  that  of  the  other,  but  a  well  dereloped  whitish  streak  over  the  eye,  the  brown 
a  shade  less  fulTOUs,  and  the  blackish  mesial  streak  to  each  coronal  feather  less  defined  andcon- 
tnsting.  Irides  dusky  olive :  bill  and  inside  of  the  mouth  wholly  blackish :  and  legs  dull  purplish- 
brown.  Length,  to  butt  o/Ull,  four  inches  and  flTo-elghths,  of  wing  three  inches  and  a  half,  and 
tarse  one  inch  and  a  quarter;  bill  to  forehead  (through  the  feathers)  nine-sijcteenths  of  an  inch, 
and  to  gape,  (which  is  armed  with  five  strong  outward-curved  tetttt  as  in  the  other,)  one  indi  and 
three^buiths.    I  shall  provisionally  designate  UiIb  species  D.  eo/<«r«ci^— £.  B. 
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minor  particulars.  The  difficulty  of  procuring  tpecimens  of  these  animak  in  tbs 
neighbourhood,  however  numerous  they  may  be,  is  much  greater  than  would  be  sip- 
posed,  from  the  doltish  apathy  of  the  shikarees,  who  cannot  be  induced  to  deviate  horn 
their  beaten  path  of  procuring  esculent  creatures  only ;  and  it  may  yet  be  a  hm^ 
while,  therefore,  before  I  succeed  in  procuring  the  maieriais  for  describing  the  tptda 
which  I  have  here  merely  indicated. 

A  specimen  of  a  Remora,  or  Sucking-fish»  (Bcheimt  na»teraief,J  has  been  pof- 
chased  in  the  bazaar. 

My  principal  occupation  has,  however,  been  lately  in  arranging  our  shells,  asd 
especially  our  insects.  Of  the  latter  we  possess,  firstly,  the  specimens  in  the  essei 
(including  many  from  Assam  and  Sylhet),  which  were  either  merely  arranged  accord- 
ing to  their  localities,  or  not  arranged  at  all ;  the  former  method  possesaing  aonc  ad- 
vantages, but  involving  great  inconvenience  for  room,  and  most  unnecessary  aaccessisDi 
of  duplicates  of  the  generally  predominant  species  :  secoiidly,  the  box  of  Swan  Rivet 
specimens  presented  by  Mr.  Grichton,  as  noticed  in  my  report  for  last  September: 
thirdly,  those  from  Afghanistan  mentioned  in  my  last  report :  fourthly,  a  considenble 
number  that  have  been  taken  under  my  own  superintendence  in  this  neighbooihood  : 
and  fifthly,  a  large  box  of  specimens,  chiefly  Coleopiera  and  Hemiptera,  thrown  loose- 
ly upon  one  another,  and  consequently,  for  the  most  part,  much  injured,  which  weie 
presented  to  the  Society  by  Dr.  O'Shaughnessy,  and  which  I  suspect  (from  the 
prevalence  of  certain  species)  to  have  been  from  Sylhet  or  Assam,  probably  the 
latter.  Many  interesting  CurcHJiomidm  and  other  haid-cased  Coieopiera  have  bees 
picked  uninjured  out  of  this  lot,  and  altogether  many  hundred  specimens  have  bees 
rescued  from  impending  destruction,  afibrding  a  considerable  number  of  dopUcatei  of 
some  of  them,  which  are  of  essential  service,  as  supplying  the  means  of  getting  ss- 
tisfactorily  identified  such  as  have  already  received  names. 

A  package  of  various  skins,  chiefly  of  birds,  has  been  shipped  lor  the  CoOefmm 
Academicum  of  Christiana;  another  to  the  Cornish  institution  at  Trnio^  thrDOgh 
Dr.  Spry ;  and  a  third  box  of  specimens  has  been  forwarded  to  Mr.  Jodoa  st 
Madras,  from  whom,  in  return,  we  may  expect,  shortly,  a  consignment  of  valnible 
specimens  from  Peninsular  India,  whitherfrom  at  present  our  Museum  can 
very  few  contributions  in  recent  Zoology.* 

I  remain,  Sir, 

With  much  respect, 

Your's  obediently, 

Bow  ABO  Blt». 

*  Mr.  Jerdon'8  valuable  donation  has  since  been  roceived. 
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Musetim  of  Economic  Geology. 
Read  report  of  the  Curator  in  this  Department  for  the  Month  of  May  last. 
Report  qf  the  Curator  Museum  Economic  Geology  for  the  month  of  May. 

iluteum  Bconomie  Geology. — ^The  Memoir  alluded  to  in  my  last  report,  explaining 
briefly  the  object  and  wants  of  the  institution,  and  soliciting  contributions  has  been 
irith  the  approbation  of  the  Honourable  the  President  and  Secretary,  printed,  and  is 
sow  on  the  table.  It  will  be  circulated  as  widely  as  possible  in  all  the  Presidencies, 
tad  in  Europe,  lo  as  to  insure  us  every  chance  of  assistance. 

I  hsTs  resumed  the  arrangement  of  the  Museum,  and  hope  to  get  through  with  it, 
wad  the  Catalogues  shortly. 

We  are  indebted  to  Mr.  Hodgson  of  Nepal,  for  a  small  collection  of  iron,  copper,  and 
lesd  ores  from  Nepal,  of  which  one  or  two  are  new  to  the  Museum,  and  all  valuable  as 
contributing  to  our  Indian  series.* 

Geological  and  Mineralogieal. — We  have  at  length  to  announce  the  arrival  from 
Kemaon  of  three,  out  of  five  volumes  of  Captain  Herbert's  Journals,  the  remaining  two 
being  for  the  present  with  Mr.  Batten,  as  explained  in  his  letter. 

Upon  examining  these  volumes  with  reference  to  the  collection  in  our  cabinets,  I 
find  they  relate  first  to  from  numbers  I  to  about  375,  then  from  I  to  379  of  the  second 
thousand,  and  lastly  from  1563  to  1612,  leaving  thus  a  blank  of  about  800  names  and 
locaUties,  which  I  doubt  not,  or  at  least  I  hope,  wUl  be  found  in  the  other  books. 

From  a  cursory  examination  of  these  volumes,  I  will  venture  to  congratulate  the 
Society  very  sincerely  upon  the  amount  of  Geological  and  Mineralogieal  knowledge, 
which  we  have  thus,  I  hope,  obtained  the  means  of  giving  to  the  world ;  (if  we  can  but 
connect  Captain  Herbert's  complicated  systems  of  numbers,)  and  his  friends  upon  the 
jnatioe  which  these  volumes  will  I  trust  enable  us  to  do  to  his  memory. 

H^or  Manson  who  was  Captain  Herbert's  Assistant,  has  been  written  to,  to  obtain 
lay  assistance  which  he  can  give  us.  We  have  received  in  this  Department  seven 
ipecimens  (Geological)  from  Mr.  H.  Stanley.  And  I  have  been  chiefly  occupied 
in  part  with  Captain  Herbert's  collections,  and  in  part  with  our  own  Geological  series. 

H.  PiDDINOTON. 

Mmeeumy  3lst  May,  1842. 

Read  letter  from  Mr.  Secretaiy  Busbby  of  the  Snd  February  IBM,  forwarding  a 
box  of  specimens  of  Magnetic  Iron  Ore,  from  Tavoy,  Sulphuret  of  Antimony  from  the 
neighboorbood  of  Moulmein,  and  of  the  Mergui  coal  received  from  Captain  Trihsn- 

HSIBX. 

An  interesting  Chart  of  the  Barometrical  curve,  during  the  late  storm,  was  exhibited 
lo  the  Meeting  by  Mr.  Piddington,  who  explained  that  he  was  in  hopes  of  obtaining 
through  the  data  he  looked  for  from  this  storm,  a  Barometrical  measure  of  the  distance 

*  I  have  to  mention  alio,  that  permiasion  has  been  obtained  from  Government  Co  indent  upon 
the  Honorable  Gompany'i  XHspensary,  for  •uch  re-agenti  and  apparatus  as  it  may  possess,  which 
win  be  required  for  the  Laboratory  of  the  Maseum. 
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of  the  centre  of  a  hurricane ;  which  conjointly  with  the  method  of  estimation  the 
diBtance  by  mathenutical  projection,  as  given  in  his  **  Notes  on  the  Law  of  Scocbm^" 
published  by  Government  for  the  use  of  the  China  Expedition,  would  enable  the  sesmi 
to  estimate  pretty  correctly  his  distance  from  the  centres,  and  thus  guide  hb  judgmot 
as  to  the  best  course  to  pursue. 
For  these  presentations  and  contributions  the  thanks  of  the  Society  were  accorded. 
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Report  of  the  Mineralogical  Survey  of  the  Himmcdaya  Mountains  lying 
between  the  Rivers  Sutlefand  Kalee.  Illustrated  by  a  Geological  Map* 
By  Captain  J.  D.  Hkkbebt,  Sttperintendent. 

To  some  of  our  Indian,  and  to  many  of  our  European  readers,  it  may  be 
necessary  to  explain  the  circumstances  which  gave  rise  to  the  following 
report,  and  those  under  which  it  has  so  long  remained  unpublished. 

Captain  Herbert  of  the  Bengal  Infantry,  Deputy'  Surveyor  General  of  Ben- 
gal, and  Superintendent  of  Kemaon  Surveys,  was  appointed  by  the  Govern- 
ment of  India,  then  under  the  Marquis  of  Hastings,  to  undertake  a  Minera- 
logical Survey  of  that  part  of  the  Himal^a  Mountains,  which  form  the  Bri- 
tish Frontier  to  the  North- West ;  but  it  would  appear  that  this  was  not 
ftiily  executed,  though  much  was  done ;  and  the  elements  of  much  more 
which  might  have  b^n  accomplished  at  a  small  expence  Were  already  col- 
lected. 

Captain  Herbert,  after  editing  for  three  years  the  valuable  Gleanings  in 
Science,  the  parent  of  our  Journal,  was  appointed  Astronomer  to  the  King  of 
Oade,  whither  he  proceeded,  but  eigoyed  for  a  very  short  time  his  post, 
dying  of  an  apoplectic  attack  in  1833. 

When  our  present^  Curator  of  the  Museum  of  Economic  Geology,  Mr. 
Piddington,  assumed  temporary  charge  of  the  Museum,  he  found  12  cases  fil- 
led with  what  were  well  known  by  the  Assistants  to  be  "  Captain  Herbert's 
specimens,"  but  beyond  this  fact,  not  a  line  of  Catalogue,  Journal,  or  Note 
relating  to  the  specimens  could  be  discovered ;  It  became  then  an  object  of 
great  importance  to  the  Society,  and  to  Science,  to  trace  out,  if  possible,  any 
lecords  which  could  throw  light  upon  this  valuable  collection,  and  after  a  per^ 
severing  search  of  eighteen  months  by  the  Secretary  and  himself,  their  labour 
was  rewarded,  first  by  the  discovery  of  hve  volumes  of  Captain  Herbert's 
Notes,  which  had  been  carried  into  Kkmaon  I  but  fortunately  left  there  in 
the  care  of  a  zealous  friend  to  Science,  and  a  valuable  associate  of  the  So- 

*  See  Introductory  Remurks. 
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deiy,  Mr.  J.  H.  Batten  of  the  Civil  Service ;  next,  by  that  of  the  report  now 
published  (to  which  Captain  Herbert's  paper  on  the  Mineral  Resoorces  of 
the  Himalaya  in  the  Physical  Transactions,  Vol.  XVI II.  is  a  sequel,)  isd 
through  the  report,  by  the  knowledge  that  his  geological  map,  and  plsas 
of  the  river  basins  of  that  part  of  the  Himalaya,  exist  in  the  records  of  die 
India  House.  It  is  needless  to  add,  that  no  time  has  been  lost  in  reqacit- 
ing  copies  of  these  valuable  documents  from  home. 

It  remains  but  to  add  a  word  on  the  lacunse  which  it  will  be  perceived 
occur  so  frequently  in  the  first  pages  of  the  MSS.  These  are  owing  to 
some  corrosive  liquid  having  so  far  destroyed  the  mannscript  that  it 
has  been  sometimes  necessary  to  fill  it  up  altogether  conjectiurally,  but  it 
other  places  there  are  enough  of  words  or  letters  left  to  assure  us,  that  we 
were  not  for  from  the  very  words  used  by  Captain  Herbert.  It  will  be 
noted,  that  all  our  emendationB  are  distinguished  both  by  italics  and  by 
brackets. 


INTRODUCTION. 

1 .  It  has  been  my  intention  to  give,  in  the  accompanying  paper,  such 
a  general  sketch  of  the  geological  features  of  the  mountain  tract  betweeo 
the  Kalee  and  the  Sutlej  Rivers,  as  the  series  of  partial  and  scattered 
observations  which  I  have  yet  been  able  to  make  will  aUow.  In  the 
absence  of  every  thing  like  information,  such  a  sketch,  though  neoessi- 
rily  imperfect,  and  even  premature,  will  not  be  perhaps  without  interest. 
It  will  at  least  serve  to  exhibit  to  the  Government,  who  have  80  fiivoiatij 
distinguished  me,  the  nature  and  extent  of  my  labours  since  entering  oi 
this  duty,  and  also  to  mark  out  the  train  of  investigation  which  they 
have  suggested  to  me. 

As  such  I  offer  it,  but  with  diffidence.  Geology,  as  a  science,  has  not 
yet  attracted  in  India  that  attention  which  its  importance  merits,  and 
it  would  be  futUe  in  me  to  deny  that,  till  selected  for  this  duty,  I  hd 
but  a  slender  acquaintance  with  the  subject.    While  exploring  the  locd 
phenomena  of  this  tract  I  have  been  in  reality  studying  the  principlei 
of  the  science ;  an  advantage  in  so  for  as  I  may  hope  to  have  escspoti 
the  trammels  of  system.     But  on  this  account  I  have  also  laboisei 
under  some  disadvantages,  inasmuch  as  a  premature  account  like  tfat 
present,  of  dn  unfinished  survey,  may  be  expected  to  lie  under  some  in- 
perfections,  which  a  little  more  technical  knowledge  on  my  part  migit 
perhaps  have  removed.    **  But  a  survey  that  shall  accomplish  every  thiog. 
must  be  a  work  of  time,  nor  will  any  thing  be  contributed  towards  it  bv 
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him,  who  fearful  of  being  wrong  where  as  yet  it  is  impossible  to  be 
always  right,  and  unsatisfied  with  the  best  he  is  able  to  attain,  delays 
the  record  of  his  observations  to  the  period  of  perfection/'  Should  it 
be  considered  as  redeeming  in  any  degree  the  pledge  of  industry  and 
zeal,  which  my  acceptance  of  such  an  appointment  must  have  held  out, 
I  shall  consider  its  chief  end  answered. 

3.  Hereafter,  when  a  more  enlarged  field  of  observation  shall  be 
attained,  I  trust  I  shall  be  able  to  make  it  more  worthy  the  attention  of 
the  scientific  geologist.  Having  once  put  on  record  what  has  been 
done,  and  digested  it  into  something  like  a  regular  form,  it  will  be  easy 
to  add  to  it  as  my  researches  extend  and  become  more  particular.  One 
part  wiU  throw  light  on  another.  A  particular  fact  carefully  observed, 
may  sometimes  lead  to  a  happy  generalisation,  and  in  this  way  many 
deficiencies  will  I  hope  be  supplied  which  must  necessarily  attend  so 
early  an  effort.  In  the  meantime,  imperfect  as  it  is,  this  paper  will 
have  its  uses.  By  exhibiting  what  has  been  done,  it  wiU  shew  what 
remains  to  do,  and  it  will  serve  as  a  guide  to  direct  any  future  labours, 
by  pointing  out  in  what  quarter  interesting  facts  may,  or  may  not  be 
expected  to  occur. 

4.  Considered  as  a  geological  description  of  these  mountains,  many 
Uanks  wiU  be  observed.  For  besides  that,  it  was  impossible  in  so  short 
a  time  to  go  over  every  part  of  them,  there  is  a  difilculty  peculiar  to 
this  quarter  which  very  much  interferes  with  geological  investigation. 
This  is  the  total  absence  of  every  kind  of  excavation .  calculated  to 
afford  information,  whether  mines,  roads,  or  quarries.  The  former,  few 
as  they  are,  are  inaccessible  to  any  but  those  accustomed  to  them  from 
their  infency.  The  total  length  of  roads  as  yet  laid  open,  does  not 
much  exceed  150  miles,  and  such  is  the  light  thrown  on  the  subject 
along  the  different  lines  as  to  render  it  still  more  a  matter  of  regret 
that  we  have  not  greater  access  in  this  way  to  the  actual  rocks,  the 
nature  of  which  is  often  only  to  be  guessed  at.  Of  quarries  there  are 
absolutely  none,  for  the  province,  though  possessing  excellent  limestone, 
slate,  and  other  productions,  capable  of  being  turned  to  account,  had 
been,  up  to  the  period  of  our  conquest,  so  wretchedly  misgoverned,  as  to 
have  occasioned  resources  of  this  kind  to  lie  utterly  neglected.  From 
the  consequent  difficulty  of  determining  in  many  cases  the  nature 
or  relations  of  the  rocks,  some  particulars  have  necessarily  been  taken 
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for  granted  without  actual  examination,  which  in  this  case  would  hsfe 
heen  impossible. 

5.  In  the  Greological  Map  I  ha^e  laid  down  much  that  has  ncyt  been 
actually  examined*  as  might  be  concluded  from  what  I  have  stated  in 
my  letter  to  Groyemment,  paragraph  7.      To  refuse  to  employ  those 
generalisations  which  the  experience  of  all  geologists  has  shewn  to  be 
well-founded,  is  to  forfeit  the  advantages  derivable  from  the  labours  of 
our  predecessors,  and  to  impose  on  ourselves  the  task  of  reconstructing 
the  whole  science  from  our  own  materials.  When  the  same  rock  has  bees 
found  on  the  line  of  direction  in  every  point  in  which  it  has  been  exaTnined 
I  have  deemed  myself  justified  in  laying  down  that  rock  as  oontinooos 
through  those  points.    Even  at  the  terminatioQ  of  the  survey,  many 
conclusions  of  this  nature  must  be  taken  for  granted ;  for  it  has  been 
well  observed,  that  "  no  human  patience  would  suffice  for  the  examina- 
tion of  every  piece  of  rock  that  projects  through  the  surface."    And» 
even  were  that  effected,  still  much  must  be  taken  for  granted,  eBpecially 
in  these  mountains,  the  rocks  being  concealed,  as  they  so  often  are,  by 
deep  collections  of  debris,  and  covered  by  luxuriant  coats  of  vegetatiaa. 
I  was,  however,  in  a  very  early  stage  of  the  survey,  taught  to  except 
from  this  conclusion  granite,  as  being'  a  rock  the  occurrence  or  non- 
occurrence of  which  in  any  particular  spot  I  found  I  could  never  pre- 
dict with  any  certainty.  Limestone  also  I  found  seldom  could  be  depend- 
ed on  for  any  distance,  forming  always  beds  in  other  rocks,  and  never 
appearing  under  those  relations  which  I  conceive  necessary  to  cooatitQfie 
a  principal  [forvMUum,'] 

6.  The  elevations  expressed  in  the  sections,*  have  been  determined 
by  barometrical  measurement,  a  method  which  unless  under  favorabk 
circumstances,  and  with  great  facilities  \is  liable  to  erroTj  hmt]  the 
degree  of  accuracy  attained  is  sufficient  for  the  purpose,  as  it  is  t 
matter  of  no  importance  whatever  whether  the  place  of  a  rode  be 
assigned  fifty  feet  below,  or  above,  its  real  level.  They  are  as  oonect  I 
believe  as  geological  sections  ever  are,  and  certainly  sufficiently  oorre^ 
to  answer  all  the  purposes  for  which  they  are  required.  The  fixed 
points  determined  by  the  Trigonometrical  Survey  have  been  whnp 

*  I  regret  that  the  circumstances  under  which  this  report  has  been  prepared,  hv 
prevented  the  preparation  of  these.  They  are,  however,  more  than  half  finished,  satf 
shall  be  forwarded  with  as  little  delay  as  possible. 


1842.]  of  the  Himmalaya  Mountain.  v 

uKd  when  they  fell  iu  the  line,  and  they  have  not  unfrequently  been 
found  of  yalue  as  ternu  of  comparison  by  which  to  judge  of  the  ac- 
curacy of  the  barometrical  results. 

\The  nomenclaivre  adopted,  is  that  of  MacCuttoch'e]  Hebrides.  It  were 
no  doubt  rery  much  to  be  desired,  that  a  system  of  nomenclature  found- 
ed altogether  on  mineralogical  distinctions,  (like  Brogniart's  for  instance,) 
ahould  be  generally  received  by  geologists.  It  would  save  much  useless 
md  cumbrous  description.  TiU  such  a  reform,  however,  be  introduced, 
tiie  safest  plan  is  to  follow  the  example  given  in  the  above  work,  of 
noticing  and  describing  correctly  every  compound  included  under  any 
general  head  or  term,  as  constituting  a  distinct  geological  formation. 
By  this  means  the  danger  of  confusion  is  entirely  obviated. 

Silt,  sand,  gravel,  or  boulder  stones  which  are  evidently  derived  from 
the  breaking  up  of  pre-existing  rocks,  and  are  of  the  latest  formation^ 
are  all  comprehended  by  Dr.  MacCulloch,  under  the  term  "  alluvium  of 
transport."  Professor  Buckland  was,  I  believe,  the  first  to  establish  in  a 
atisfftctory  manner,  that  there  are  deposits  which  may  be  discriminated 
as  originating  in  two  distinct  causes,  either  in  the  action  of  the  present 
rivers  of  the  globe,  or  of  a  mighty  rush  of  waters  or  deluge,  far  surpass- 
ing the  greatest  effect  of  rivers  as  they  exist  at  present  even  in  their 
bighest  floods.  To  the  former,  the  term  alluvium  is  restricted.  The 
[latter  he  distinguishes  hy  the  term  diluvium,  and  though  this  cause  may 
so/  have  operated  on  every  occasion^  yet  it  is  always  useful  to"]  bear  it  in 
mind.  Its  reality  in  some  particular  cases  is  too  obvious,  at  least  in 
this  quarter,  to  escape  the  notice  of  the  most  indifferent,  or  even  pre- 
judiced observer.  I  have  therefore  adopted  these  terms,  considering 
tfaem  conducive  to  precision,  and  as  having,  the  sanction  of  such  high 
authority.  The  angular  fragments  and  rubbish,  which  are  general- 
ly found  either  in  their  original  position  or  only  so  fio*  removed  as 
nuy  be  traced  to  the  action  of  gravity,  are  termed  by  Dr.  MacCulloch, 
*'  alluvium  in  situ,"  and  "  alluvium  of  descent."  1  have  ventured  to  use 
the  term  debris. 

9.  In  the  mineralogical  details,  I  have  adopted  the  nomenclature  late- 
ly proposed  in  the  system  of  Professor  Mobs  of  Freyberg.  The  syno- 
nyms in  this  science  have,  it  must  be  confessed,  become  too  numerous, 
and  the  knowledge  of  them  forms  a  very  considerable  part  of  the  little 
that  is  to  be  learned  from  what  are  called  systems  of  Mineralogy.    To 
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adopt,  then,  a  new  set  of  tenns  may  seem  like  increasing  the  ^fficultj  of 
making  ourselves  intelligible,  and  wilfully  adding  to  the  confusion.  But 
amongst  the  old  names,  there  are  none  generally  received,  all  being  origin- 
ally imposed  in  an  arbitrary  [tMUJuier.]  But  in  the  new  terminology  there 
are  legitimate  grounds  for  selection,  the  names  being  connected  with  t 
system  of  arrangement,  which,  if  it  be  not  all  that  could  be  wished,  is 
yet  extremely  convenient.  They  express  in  a  greater  or  less  degree, 
the  relations  which  these  minerals  have  to  each  other ;  in  other  words, 
their  places  in  the  system. 

There  appears  also  little  doubt  but  that,  eventually,  this  system  wili 
be  universally  adopted,  and  those  names  supersede  the  present  barbar- 
ous collection,  not  more  puzzling  by  their  numbers,  than  objectianahk 
for  the  total  want  of  euphony,  and  [/  have']  given  some  account  d 
the  mineral  productions  considered  in  an  economical  point  of  view,  and 
with  reference  to  the  question  of  the  due  development  of  the  resoorea 
of  these  provinces.  Their  value  is  not  to  be  correctly  estimated  in 
the  present  condition  of  the  country.  When  an  improved  sjratan  of 
government  shall  have  had  time  to  produce  its  fiill  firuits  in  the  in- 
crease of  the  population,  and  the  improvement  of  its  habits,  in  exciting 
a  taste  for  the  arts  and  conveniences  of  civilized  life,  and  in  effisctii^ 
ready  modes  of  communication,  and  effectual  means  of  transport,  it  will 
be  seen  how  many  and  [how  vast  are  the  resources  wkick  here  present] 
themselves,  which  [under  good]  management,  might  be  made  suffidoitiy 
productive  to  become  worthy  of  attention  to  a  Government  disposed 
to  improve  its  resources  and  to  leave  no  source  of  revenue  neglected. 

11.  Grold  and  silver  have  in  every  age  been  sought  after  with  avidity 
as  the  most  prolific  sources  of  national  wealth.  Nothing,  however,  can 
be  more  certain,  than  that,  in  reality,  they  are  the  least  productive  of  all 
the  several  different  mineral  resources.  The  comparatively  small  quan- 
tity in  which  these  metals  are  found,  and  the  greater  expence  in  raiiii^ 
them,  satisfactorily  account  for  this  apparent  paradox.  In  South  [Awte* 
rica  this  is  well  known  to  the"]  speculators  in  mines.  It  is  there  a  com- 
mon saying,  that  a  copper  mine  is  a  fortune,  a  silver  one  scarcely  pajs 
itself,  but  a  gold  mine  is  ruin." 

12.  It  ia  not  then  as  considering  the  existence  of  the  precious  metab 
as  the  most  promising,  or  the  most  productive,  that  I  would  lay  stxess  oa 
the  great  probability  which  there  is  of  tlie  discovery  of  a  mine  of  gold 
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within  these  provinces.  The  reasons  on  which  this  probability  rests, 
will  be  found  in  the  Supplementary  Paper.*  Whether  the  discovery 
may  in  any  reasonable  period  reward  the  zeal  of  an  enquirer,  or  may 
wait  finally  that  advanced  stage  of  improvement  in  [which  all  the  resour- 
€e»  of  a  country  are  carefully  and  accurately  explored  is  a  problem,  the"] 
solution  of  which  it  were  vain  to  seek.  But  of  the  actual  existence  of 
the  metal  within  these  mountains,  no  one  can  doubt  who  will  read  the' 
few  details  I  have  given. 

13.  In  the  copper,  lead,  and  iron,  however,  in  which  the  province 
abounds,  may  be  found  a  more  tangible,  as  well  as  more  productive 
source  of  wealth.  It  is  certain  that  the  former  metal  exists  in  very  con- 
siderable quantity,  and  for  the  iron,  nothing  is  wanting  but  a  proper 
system  of  management  to  render  it  superior  to  that  of  England.  To 
her  repositories  of  these  metals,  of  tin,  and  of  the  mineral  coal,  is  Eng- 
land mainly  indebted,  \/or  her  vast  wealth  and  power;  and  it  is  strange 
that  they  should  be  neglected  in  India,  as  if]  the  truly  valuable  minerals 
were  the  gold  of  Potosi,  or  the  diamonds  of  Brazil  and  GK>lconda. 
Why  they  should  not  here  equally  prove  mines  of  wealth,  if  properly 
managed,  appears  difficult  to  understand.  With  the  ore  in  abundance, 
fuel,  and  other  means  of  reduction  at  hand,  labour  cheap,  a  very  short 
line  of  mountain  carriage,  and  half  of  that  a  line  of  made  road,  what  is 
there,  but  capital  and  skill  required  to  produce  any  quantity  of  the 
metal,  and  considerably  under  the  present  market  price  ? 

14.  But  these  though  probably  the  most  productive,  are  not  the  only 
mineral  sources  of  wealth  «  «  *  * 
nearly  its  weight  of  silver,  as  even  though  it  should  not  all  prove  to  be 
of  such  first  rate  quality,  yet  the  inferior  kinds  are  also  of  such 
extensive  use  and  application,  as  to  render  it  a  truly  valuable  deposit. 
Quarries  also  of  marble,  of  slate,  of  potstone,  of  gypsum,  supplies  of 
sulphur,  of  sulphate  of  iron,  and  of  alum  are  found.  The  trade  in  borax  is 
well  worthy  of  attention,  and  no  doubt  the  whole  supply  of  Europe 
might  be  drawn  through  these  mountains.  If  to  these  be  added  other 
articles  of  trade  and  consumption,  such  as  timber,  hemp^  bees'  wax, 
wool,  and  live  stock,  as  sheep,  &c.  it  will  readily  be  acknowledged  in 


*  Captain  Herbert  alludes  here  to  his  paper  on  *'  the  Mineral  Productions  of  the 
Himmalaya  Mountains,  "  p.  236  Part  I.  Vol.  XVIII.  Trans.  As.  ^ocy.— Ed. 
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contemplatmg  these  [provinces,  that  they  are  by  no  means  so  barren  or  so 
worthless  as  may  at  first  sight  appear.']  The  indigenous  population  it 
not  likely  speedily  to  improve,  or  to  enter  into  these  views,  at  least 
without  the  support  of  European  capital  and  the  example  of  EnropeiB 
enterprise.  And  certainly,  if  the  experiment  of  European  oolonizatiaD 
is  ever  to  be  tried  in  India,  we  cannot  select  a  better  spot  than  tiiese 
mountains,  whether  we  consider  the  &vorable  nature  of  the  dimate, 
the  great  room  for  European  improvements,  the  quantity  of  available 
land,  or  lastly,  the  nursery  which  such  a  colony  might  form  of  a  haidj 
and  warlike  race  to  which  we  might  in  the  hour  of  need  owe  the  safety 
of  the  empire.  [But  these  views  may  be  by  many  thought]  visionary,  and 
[/  now]  turn  to  notice,  before  concluding  these  preliminary  lemaiks,  ooe 
other  probable  source  of  wealth,  which  though  not,  stiictiy  speaking,  be- 
longing to  these  districts,  is  yet  at  no  great  distance  from  them ;  and  to  die 
discovery  of  which,  should  it  be  discovered,  the  geological  investigatioBS 
now  going  on  must  furnish  the  key.  I  allude  to  the  strong  reasons  I 
have  brought  forward  for  believing  in  the  existence  of  coal  in  some  part 
of  the  Dooab ;  such  a  discovery  would  indeed  be  more  valuable  than  tint 
of  a  mine  of  the  precious  metals.  In  the  great  scarcity  of  fire  wood. 
[this  mineral]  would  be  invaluable.  When  we  consider  too  how  completely 
the  Dooab  is  adapted  by  nature  to  the  ready  formation  of  a  complete 
system  of  internal  communication,  we  shall  be  convinced  that  it  woM 
be  sufficient  to  give  an  astonishing  impetus  to  the  marc^  of  im- 
provement, and  effect  probably  in  a  few  years  such  a  change  as  is 
difficult  to  form  even  an  idea  of  at  the  present  moment. 

The  following  paper  may  be  conveniently  divided  into  five  sectioas. 
the  subject  of  each  being  as  follows : — 

1 .  Physical  aspect  and  arrangement  of  the  surfiace. 

2.  Geological  details. 

3.  Recapitulation  of  the  preceding,  or  general  view  of  the  geological 
structure. 

4.  Conclusion ;  with  notices  of  the  most  remarkable  features  of  the 
preceding  general  view  as  compared  with  systems,  and  with  obserraticB 
in  other  countries. 

5.  Mineral  productions,  comprising  an  account  of  the  mines,  method 
of  working,  and  suggestions  for  their  improvement."" 

•  See  Note  at  p.  »i. 
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Of  these  the  second  being  the  most  voluminous,  and  consisting  entire- 
ly of  practical  details,  can  only  be  interesting  to  a  professed  geologist. 
[//  18  my  vfUention  hereafter  to  label  and  refer  each  rock  specimen  of  the 
large  collection']  I  have  made  to  the  account  of  its  occurrence  as  here 
given,  by  number,  so  that,  when  the  paper  is  studied  with  the  cabinet 
to  refer  to,  I  consider  that  it  will  give  as  correct  an  idea  of  the  geology 
of  the  province  as  could  be  had  by  actually  travelling  over  it.  And 
there  will  be  the  further  benefit  that  the  experienced  geologist  will  be 
able  to  correct  any  mistakes  into  which  I  may  have  fallen,  either  through 
inadvertence  or  want  of  knowledge. 

The  first  section  constitutes  a  detailed  and  systematic  account  of  the 
Physical  Geography  of  this  district,  being  the  first  ever  given.  Such  a 
view  independent  of  [its  connection  with  the  geological  details,  to  the 
full  comprehension  of  which  it  is  absolutely  necessary,  is  also  much'] 
called  for  as  a  contribution  to  general  Geography,  the  latest  works  pub- 
lished being  singularly  deficient  in  details  on  this  subject,  as  well  as 
erroneous  in  the  few  that  are  given.  As  an  example,  I  would  refer  to 
Mr.  Meyer's  Greography,  a  very  costly  and  bulky  work,  lately  pub- 
lished, and  to  Brewster's  and  Rees'  Cyclopcedias,  (Art.  Himalaya  and 
Physical  GFeography.)  In  none  of  these  works  is  a  clear  idea  obtainable 
of  the  physical  features  of  this  interesting  quarter  of  the  globe.  I  could 
have  wished  to  have  had  a  little  more  [time  for  the  systematic  arrange- 
ment  of  the  facts  and  opinions  in  this]  division,  and  I  intend  to  improve 
and  extend  it  considerably  hereafter. 

The  geological  reflections  with  which  the  paper  concludes  are,  I  am 
sensible,  those  in  which  I  stand  most  in  need  of  candid  criticism.  The 
early  period  at  which  I  have  been  obliged  to  draw  them  up,  the 
want  of  books  of  reference,  till  within  the  last  two  months  that  I  have 
been  in  Calcutta,  and  the  necessity  of  attending  to  the  arrangement, 
digestion,  and  revision  of  the  other  parts  of  the  report  during  this  time, 
thus  distracting  my  attention  ;  added  to  the  anxiety  I  have  felt  to  Ido 
justice  to]  the  subject  will,  I  trust,  plead  some  excuse  for  the  deficiencies 
observable  in  it.  Altogether,  indeed,  I  would  state  as  a  sufiicient  apo- 
logy for  the  errors  which  may  be  found  doubtiess  in  every  part  of  the 
paper,  the  great  hurry  entailed  upon  me  in  the  preparation  of  the  fieur 
copy  owing  to  the  difficulties  and  perplexities  originating  in  circum- 
stances which  I  have  explained  in  my  letter  accompanying. 
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But  these  hindranoes  are  now  I  trust  at  an  end»and  with  the  assist- 
ance so  liberally  granted  me,  I  am  not  without  hopes  of  improving  and 
adding  to  this  paper  so  las  to  render  it  not  altogether  discredUabU  to 
myself,  and  I  trust  such  as  may]  embolden  me  to  look  forward  to  the 
patronage  of  Government  in  the  eventually  contemplated  act  of  publi- 
cation. 


SKETCH  OF  THE  GEOLOGY  OP  THE  HIMMALAYAS. 

Section  I. 

1.  Previously  to  entering  on  the  detailed  description  wluch  is  to 
be  the  subject  of  this  paper,  it  wiU  be  necessary  to  take  a  general  but 
cursory  view  of  the  (Geography  of  Central  Asia.  This  great  country, » 
interesting  in  every  point  of  view,  constitutes  it  is  probable,  vhether 
we  consider  its  physical  aspect,  or  its  geok^cal  structure,  a  system, 
or  whole,  without  [some  general  view  of  which  to  assist  us,  none  fif  tCi] 
parts  can  be  fully  \cwnprehenjded^  It  is  in  their  connection  with  tiiis 
singular  country  that  we  shall  see  some  of  the  most  interesting  re- 
lations of  the  tract  in  question.  Nor  does  it  appear  possible  to  obtain 
a  clear  and  connected  idea  of  those  relations,  without  extending  oor 
view  to  the  great  whole,  of  which  our  mountain  provinces  form  but  a  paii 

2.  Unfortunately,  however,  so  deep  is  the  obscurity  which  conn 
the  Physical  Greography  of  Central  Asia,  that  little  is  to  be  done  beyond 
offering  probable  guesses  on  many  of  the  most  important  points.  The 
\accounts  of  geographers  and  travellers,  even  those  lately  given  to  tke] 
public,  are  so  meagre  as  to  leave  us  little  to  glean.  And  even  in  tiat 
little  they  are  frequently  so  contradictory,  that  it  is  not  easy  to  obtain 
any  thing  like  certainty,  except  as  to  a  few  leading  features.^      Bven 

1.  It  is  quite  astonishing  how  little^  we  know  even  of  countries  compantiTcly  nsj 
of  access,  and  often  visited,  I  mean  of  their  physical  features.  Of  Persia  we  do  sot 
to  this  day  know  the  elevations  of  its  great  plains  and  mountain  langet.  Of  Csksl 
we  are  equally  ignorant.  It  would  appear  as  if  observations,  amongst  theeisiatfi» 
be  made,  and  requiring  little  skill  or  ability,  have  yet  a  mysterious  terror  for  tk 
otherwise  most  intelligent  and  able  travellers.  Our  ignorance  is  the  more  piovoki^ 
as  very  near  approximations  to  truth  may  be  made  in  all  the  several  results  re^off' 
by  Physical  Geography,  with  very  slender  means,  and  scarcely  any  science  •  bs* 
much  may  be  done  by  a  traveller  possessed  of  only  a  pocket  sextant,  a  good  vaici, 
a  thermometer,  and  a  pocket  compass. 
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tibese  will  throw  perfaaps  some  light  on  the  subject,  and  will  at  all 
events  enable  ns  to  take  a  view  of  this  tract,  altogether  different 
from  what  has  hitherto  been  adopted. 

3.  If  we  [coMtder  the  map  of  Ana,  we  ehaU  be  struck  with  the  ap- 
pearance  of  a]  large  central  space,  which  is  strongly  marked  by  the  dr- 
cmnstance  of  being  but  little  intersected  by  rivers,  while  yet  on  every 
side  imiumerable  streams  flow  from  it,  and  unite  to  form  some  of  the 
largest  rivers  of  the  Old  World.  The  Amur,  the  Hoangho,  the  Yangtse- 
Kiang,  the  Maykaung,  the  Maygive,  the  Irrawaddy,  the  Kiendun,  the 
Bnrampooter,  the  Ghmges,  the  Indus,  the  Oxus,  the  Jaxartes,  the  Obi, 
the  Jeniseiy  and  the  Lena  surround  with  their  sources  this  tract,  and 
with  courses  varjring  from  1,200  to  3,000  miles  in  length,  radiate  from 
it  to  the  sujroimding  seas  in  every  direction. 

4.  Inasmuch  as  the  source  of  every  river  must  be  higher  than 
any  other  part  of  its  course,  it  is  just  to  infer,  that  the  zone  in  which 
these  rivers  originate  is  higher  than  the  plains  through  which  [they 
jtotD]  to  seek  the  Ocean.  [Their]  lengths  of  course  may  be  consider- 
ed to  be,  within  certain  limits,  prc^rtional  to  the  elevation  of  the 
soorce ;  we  may  further  infer,  that  the  line  which  connects  the  water- 
heads  of  these  great  rivers,  must  be  of  very  considerable  elevation, 
compared  with  other  parts  of  Asia  external  to  that  line. 

5.  We  know  from  observation,  that  the  tract  in  which  are  found  the 
tottrces  of  the  Ganges,  the  Indus,  the  Oxus,  the  Obi,  the  Jenisei,  and 
the  Lena,  is  diversified  by  lofty  mountains,  some  of  them  the  highest 
on  the  globe.  The  Himala3ra,  the  Karakoorum,  the  Hindoo  Koh,  the 
Bdoor  Tag,  the  Bogdo,  the  Alak,  and  the  Altai  mountains  are  all  found 
along  this  line.  We  are  then  entitled  to  infer,  that  this  mountain  zone 
is  in  like  maimer  continued  to  the  S.  £.  and  to  the  E.,  consequently 
that  it  completely  surrounds  the  central  tract. 

6.  Of  the  particular  features  of  the  interior,  little  is  known.  It  has 
been  usual  to  call  it  a  plateau,  and  to  suppose  it  of  very  great  elevation. 
The  great  sandy  desert  of  Gobi,  which  is  known  to  occupy  part  of  it, 
affords  some  grounds  for  this  appellation ;  but  with  regard  to  the  con- 
nction  of  its  great  elevation,  this  seems  to  have  originated  in  incorrect 
ideas  of  natural  boundaries,  and  a  consequent  misapprehension  of  what 
is,  or  is  not  the  central  plateau.  [//  has  been"]  presumed  that  the  [whole 
line  of]  elevation  along  the  mountain  barrier  above  indicated  should  be 
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considered  as  the  bounding  limit,  and  that  every  point  within  this  Vat 
was  entitled  to  the  above  appellation. 

7.  Captain  Webb»  amongst  others,  appears  to  have  hJlea  ioto 
this  mistake  in  assigning  the  bed  of  the  Sutlej  (14,000  feet)  as  tiie 
lowest  level  of  the  plateau,^  whereas  the  bed  of  the  Sutl^  belongi 
to  the  Sinditic  Basin,  (so  in  MSS.  qu :  Indite  ?)  and  is  consequendj  pait 
of  the  barrier  zone  which  surrounds  the  central  tract.  In  like  maniier, 
the  country  visited  by  Captain  Turner,  and  commonly  known  asHiibet, 
the  description  of  which  is  generally  adopted  as  that  applicable  to  the 
interior,  must  be  considered  also  as  part  of  the  mountain  barrier,  since 
it  is  watered  by  the  streams  or  feeders  of  the  Sanpo ;  which  if  it  be  not 
the  Burampooter,  must  be  either  the  Kiendun,  or  the  Irrawaddy. 

8.  Considered  [as  a  question]  of  Physical  Geography,  [the  true}  line 
of  boundary  is  undoubtedly  the  chain  of  water-heads,  and  this  is  br 
no  means  synonimous  with  the  line  of  greatest  elevation.^  It  may  be 
that  the  central  tract  is  not  of  such  great  elevation  as  has  too  hastilj 
been  presumed.  It  may  be  that  this  presumption  is  correct ;  the  oHniii- 
tain  barrier  which  surrounds  it  serving,  as  in  the  lease"]  of  the  Ghats  of 
Malwa,^  to  [support]  a  high  table  land  of  tolerably  even  surface.  Bat 
however  this  be,  it  is  not  the  less  necessary  to  avoid  confounding  the 
boundary  tract  of  mountain  land  with  the  central  included  area. 

9.  Of  other  particulars  we  are  equally  ignorant ;  what  its  rivers  are,  if 
any ;  and  whither  they  flow ;  some  we  do  know  [contribute  to]  oertun 

2  The  Quarterly  Review  in  reporting  this  fact,  has  not  noticed  the  error.  But  Ihii 
woik  has  never  been  celebrated  for  its  disquisitions  od  physical  or  matheiBatical  sab> 
jects.  In  this  particular  article,  and  the  abusive  one  on  the  same  subject  which 
called  for  it,  they  are  particularly  open  to  censure.  The  two  productions  foim  as 
amusing  contrast. 

3  The  latter  is  D'Anville's  opinion,  the  former  Rennel's.  The  great  mistake  iste 
which  this  acute  geographer  fell  regarding  the  course  of  the  Sutlej  and  Gaogea,  oi- 
turaily  makes  one  distrustful  of  his  authority  on  this  point  The  little  light  which  ifce 
employment  of  our  troops  to  the  Eastward  has  thrown  on  the  subject,  tends  tosi^ 
strength  to  these  doubts. 

4  This  remark  is  not  unnecessary,  for  it  is  a  mistake  made  by  many,  who  conceivv 
that  because  the  source  of  a  river  must  of  necessity  be  higher  than  any  part  of  its  bci 
ther^ore  all  the  elevations  in  its  inmiediate  neighbourhood  must  be  higher  than  tkse 
situated  near  a  more  advanced  part  of  its  coune. 

5.  There  is  not  however  the  analogy  of  geological  structure  to  make  this  contltts<.« 
probable.  Malwa  is  of  the  trap  or  overlying  formation  one  which  has  derired  iis 
name  from  this  peculiarity  of  structure,  whereas  all  the  evidence  we  have  on  the  sab- 
jcct  tends  to  support  the  opinion  of  this  great  circular  barrier  being  composed  h% 
primary  rocks. 
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lakes;  and  some  [weprestane]  arc  lost  in  the  sands  of  the  Great  Desert. 
But  to  obtain  any  thing  like  detail,  on  these  and  many  other  points,  is 
in  the  present  obscurity  of  the  subject  impossible.  Of  its  geological 
stracture,  we  have  not  an  idea  that  is  not  purely  hypothetical.^  And 
yet>  it  may  be  averred,  that  the  geology  of  Asia  can  never  be  rendered 
folly  intelligible,  or  even  the  science  itself  be  placed  on  a  firm  basis, 
till  the  whole  of  this  tract  be  fully  explored,  and  the  rich  mine  of 
illustrations,  which  it  doubtless  contains,  be  fully  laid  open. 

10.  Considered  in  its  various  relations  to  Asia,  I  might  even  say  to  the 
Old  World,  it  is  undoubtedly  the  most  interesting  spot  on  the  surfiEtce 
of  the  globe,  and  it  is  certain  that  the  traveller  who  shall  first  succeed  in 
developing  these  relations  in  all  their  bearings,  will  establish  for  himself 
no  inconsiderable  name.  Unfortunately  for  science,  this  task  is  not 
likely  to  be  soon  effected.  The  jealousy  of  the  Chinese  government,  to 
which  the  greater  part  of  it  belongs,  opposing  insurmountable  obstacles 
to  the  progress  of  investigation  and  discovery.' 

Sbction  II. 

11.  It  appears  [certain  that']  this  central  area — ^whether  we  call  it  a 
plateau,  a  basin,  or  series  of  basins — is  surrounded  on  all  sides  by  a  broad 
zone  of  mountain  land  in  which  originate  the  great  rivers  of  Asia.  The 
[tract']  of  which  I  am  now  to  give  a  description,  and  which  comprises  all 
the  British  possessions  within  the  mountains,  forms  but  an  inconsider- 
able portion  either  in  length  or  breadth  of  this  great  Alpine  belt.  In 
interest  of  description,  however,  it  does  not  yield  to  any  part  of  it.  For 
within  its  boimdaries  rise  some  of  the  most  remarkable  peaks  of  the 
Himmalaya  summits,  not  more  celebrated  in  the  annals  of  supersti- 
tion than  in  those  of  science,  and  from  its  area  spring  the  sources  which 
unite  to  form  the  Ganges.     The  sacred  River!  the  fertiliser  of  pro- 

6  That  is  of  the  interior. 

7  The  extraordinary  perseverance  and  intrepidity  which  distinf^uished  the  late 
Mr.  Uoorcroft,  bade  fair  to  give  us  some  knowledge  of  part  of  this  country,  certainly 
of  a  great  portion  of  the  surrounding  mountain  tract,  had  his  life  been  spared.  Few 
men  have  possessed  in  an  equal  degree  the  qualifications  necessary  to  ensure  a  tra- 
veller's progress  through  those  countries,  and  it  is  not  likely  that  an  enquiring  spirit 
like  his  would  have  rested  while  any  thing  remained  to  be  learned,  or  any  quarter 
open  to  research  presented  itself.  His  premature  death,  while  on  the  point  of  return- 
ing to  his  countrymen,  is  much  to  be  deplored.  It  is  hoped  that  the  materials  col- 
lected may  yet  be  made  available  to  the  increase  of  our  knowledge  of  those  countries. 
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vinces !  the  waters  of  which  bear  health  and  plenty  through  a  oouiBe  cf 
1,200  miles! 

12.  The  boundaries  of  this  tract  are  to  the  S.  E.  and  N.  W. ;  the 
rivers  Kalee  and  Sutlej ;  to  the  N.  E.  a  line  drawn  from  the  Kala- 
panee  fountain,  (one  of  the  sources  of  the  Kalee,)  to  the  oonflaenoe 
of  the  Tedong  river  with  the  Sutlej;  and  on  the  S.  W.  by  a  fine 
drawn  from  the  Kalee,  in  latitude  29^,  longitude  80^  S',  to  Ropnr,  on 
the  Sutlej.  These  boundaries  form  a  right-angled  trapezium,  the  two 
parallel  and  longest  sides  being  durected  about  N.  60  W.,  tbe  rect- 
angular side  being  to  the  Eastward,  and  the  oblique  side  to  the  N.  W., 
forming  angles  of  50^  and  130^  with  the  parallels.  The  only  excep- 
tions to  the  regularity  of  these  boundaries  are :  )•  A  narrow  strip 
comprehending  part  of  the  Tallies  of  the  Sutlej  and  Speetee  riven, 
which  runs  up  as  high  as  latitude  32^,  and  which  is  within  tlie  ftitish 
limits.  2.  The  valley  of  the  Jahnuvi  river,  or  right  bank  of  the  Bhagee- 
rettee,  which  though  included  by  the  above  boundary,  is  considered  to 
be  part  of  Thibet." 

13.  The  length  of  the  several  bounding  lines  are  as  follows  : — 

1.  That  facing  the  S.  W.  .,^„^^^  272  miles. 

O.  »»*»**0m*90»*»*»t  «>*t#»W»»«      O*     Cl.  4MMMIMIMWMWM*  If  V     UllrlfN/a 

and  the  superficial  extent  in  round  numbers  may  be  taken  at  23,000 
square  miles.  If  we  include  the  slip  of  plain  coxmtry  along  the  S.  W. 
boundary,  and  which  is  geologically  connected  with  it,  the  extent  ^ 
be  about  equal  to  that  of  England  Proper. 

14.  The  tract  limited  by  the  boundaries  just  particularised,  may  be 
described  as  altogether  moimtainous.  A  few  inconsiderable  and  level  spots, 
hardly  to  be  called  vallies,  are  found,  but  neither  is  their  number  or 
extent  such  as  to  render  any  qualification  of  this  description  neceseaij. 

8  The  only  Tillage,  called  Ohoongsaor  Neelang,  owes  alio  a  nominal  snbjection  to  tfe 
Rajahs  of  Garhwal  and  Bissahir,  whote  countries  are  conterminons  with  thb  diMiicL 
The  villagers  are  of  the  Thibetan  race.  Their  village  coniisti  of  aboattiity  hoasd 
which  are  but  little  raised  above  the  ground  and  flat  roofed,  on  account  of  Ik 
extreme  violence  of  the  winds  which  prevail  in  that  quarter.  It  is  sitnafead  on  Ihi 
right  bank  of  the  Jahnuvi,  in  latitude  3P  8^,  longitude  79°  5',  and  has  an  elevatiM 
of  about  10,000  feet.  The  river  is  about  100  feet  broad,  and  from  fonr  to  sis  leet 
deep. 
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In  ruggedneas  of  feature,  it  does  not  yield  probably  to  any  country  in 
the  world,  and  such  is  the  iiregular  and  confused  appearance,  which 
the  endless  ramification  of  its  mountain  ranges  presents,  that  it  is 
with  difficulty  the  unpractised  observer  can  persuade  himself  that  any 
thing  like  order  ca:  regularity  can  be  deduced  out  of  such  a  seeming 
chaos.9 

15.  No  continuous  chain  of  elevations  can  be  disdng^uished  on  a  first 
and  cursory  view ;  no  great  vallies,  no  table  lands,  nothing  in  fact  to 
knd  a  clue  to  the  development  of  the  mountain  masses.  The  aspect, 
from  whatever  height  the  country  be  viewed,  is  that  of  an  assemblage  of 
elevated  peaks,  irregularly  and  confusedly  heaped  together.  Even  the 
snowy  chain,  though  defined  to  a  certain  degree  by  a  phenomenon  so 
singular  on  a  first  view  to  the  inhabitant  of  the  plain  country,  loses  on  a 
nearer  approach  all  character  of  continuity  and  regularity,  and  appears 
under  the  same  confused  and  irregular  aspect  which  the  lower  eleva- 
tions are  observed  to  bear. 

16.  It  is  only  by  tracing  the  courses  of  the  rivers  and  their  tributary 
streams,  that  a  due  can  be  found  to  lead  the  observer  out  of  this  laby- 
rinth. By  connecting  thdr  sources,  and  by  following  out  the  devious 
windings  of  the  several  feeders,  an  idea  is  obtained  of  the  extent,  the 
direction,  and  the  connection  of  the  several  ranges.  Such  an  analysis, 
(ride  sketch  of  the  great  river  basins,)  will  be  found  to  modify  consider- 
aMy  the  notions  which  the  first  view  of  this  mountain  tract  from  the 
plains  is  calculated  to  give. 

17.  Instead  of  a  succession  of  parallel  and  continuous  ranges  running 
S.  B.  to  N.  W.,  and  rising  one  behind  another  in  regular  array  and 
increasing  elevation,  tiU  the  series  is  closed  in  the  farthest  distance  by 
the  line  of  snow-clad  peaks,  ^^  we  see  only  one  continuous  range  of 
any  extent  forming  an  irregularly  curved  line,  which  bends  round  the 
tract  commencing  on  the  N.  £.  angle,  with  a  North-westerly  direction, 

9  This  is  also  the  arrangement,  or  rather  apparent  want  of  arrangement  observed 
by  Saossttre  in  the  Albs,  who  says,  **  When  we  contemplate  the  range  of  which 
Mount  Blanc  forms  a  part,  from  less  considerable  elevations,  it  appears  as  if  these 
colossal  mountains  were  situated  in  a  line,  and  formed  a  chain,  but  this  appearance 
vanishes  entirely  from  the  bird's-eye  view  here  presented.  They  are  distributed  in 
great  masses  or  groups  of  various  strange  forms,"  &c.  &c. 

10  The  deception  is  so  strong  in  viewing  these  mountains  from  the  plains,  that 
most  people  continue,  even  after  having  visited  the  interior,  to  speak  of  the  Ist,  2d, 
3d,  and  snowy  ranges. 
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which  it  gradually  alters  to  a  South-easterly  one  on  the  S.  W.  an^, 
and  latterly  due  South,  just  before  it  is  lost  in  the  plain  country. 

18.  This  range  forms  one  of  the  boundaries  of  the  basin  of  the  Sutkj 
which  bfcnds  round  the  convex  side,  while  within  its  concavity*  are  ood- 
tained  the  numerous  sources  of  the  Ghmges,  the  several  feeders  ctf  whidi 
are  separated  by  a  most  intricate  ramification.  On  this  account,  (as  it 
will  be  necessary  often  to  refer  to  it»)  and  as  there  is  no  native  name  far 
it,  it  may  be  termed  the  Indo-Qangetic  chain. 

19.  We  see  then,  that  with  the  exception  of  a  narrow  strip  belonging 
to  the  Sutiej,  all  this  tract  is  occupied  by  the  sources  of  the  three 
principal  branches  of  the  Gkmges ;  viz.  the  Jumna,  the  Ghmges  Proper, 
and  the  Kalee.^^  A  line  drawn  through  the  points  where  they  severaDy 
enter  the  plains,  represents  pretty  exactly  the  common  boundary  of  plain 
and  mountain  land.  It  is  the  S.  W.  boundary  mentioned  in  Art.  13, 
and  its  length  from  Ropur,  the  debouch^  of  the  Sutiej,  to  Brihon  Deo. 
that  of  the  Kalee  is  272  miles. 

20.  The  great  disproportion  of  drainage  effected  by  the  Sutiej,  whidi 
is  one  of  the  boundaries,  and  by  the  other  or  Qangetic  system,  is  very 
striking.  Not  less  so  is  the  difference  of  their  courses  as  to  directun, 
the  one  running  nearly  due  West,  the  other  South ;  and  aa  to  length, 
the  former  having  a  course  from  its  origin  in  Lake  Monsuror  to  its 
debauch^  at  Ropur  of  550  miles,  whereas  the  longest  branch  of  the 
latter  has  only  a  course  of  292  miles.  It  is  this  want  of  analogy  in  the 
character  of  these  two  great  river  systems  that  forbid  our  speculatiDg 
on  the  arrangement  of  surface  which  may  obtain  beyond  them. 

21.  In  the  case  of  two  rivers  of  such  magnitude  as  the  Indus  and 
Ganges,  which  direct  their  waters  to  the  opposite  seas  of  India,  we  mu 
turally  expect  to  trace  some  indications,  however  obscure,  of  a  separatb^ 
elevated  tract,  something  farther  than  the  point  where  the  Indo-Gangetic 
chain  ceases.  No  such  indications  are  however  found,  for  the  intenni- 
diate  tract  is  much  at  the  same  level  as  the  interior  of  the  river  districts 
which  it  separates.  ^*  Physical  Geography  is  full  of  these  disappointment^ 

1 1  In  terming  the  Kalee  one  of  the  lources  of  the  Ganges,  I  mean  of  cooiw  th* 
Ganges  of  Bengal ;  the  Kalee  is  the  principal  branch  of  the  Devah  or  Gogn  hvsr, 
which  falls  into  the  former  near  Chuprah. 

12  This  fact  is  very  important,  and  points  out  the  facility  of  establishing  a  systen 
of  irrigation  all  over  the  Dooab  and  Rohilkund.  I  ascertained  that  the  bed  of  lh« 
Jumna  at  UaJ  Ghat,  on  the  road  between  Chilkana  and  Boorea,  is  but  fire  fM 
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t  proof,  if  it  were  wanting,  that  we  are  stDl  but  imperfectly  acquainted 
with  the  structure  of  the  globe. 

22.  The  length  of  the  Indo-Ghuigetic  chain  is  about  340  miles, 
as  defined  on  one  side  by  the  Kalapanee  fountain,  one  of  the  sources  of 
the  Kalee,  where  our  first  precise  knowledge  of  it  commences,  and 
OD  the  other  by  its  termination  in  the  plain  country,  which  is  sufficient- 
ly sudden  to  be  definite.  From  its  gradually  decreasing  elevation  along 
this  line,  it  is  natural  to  infer,  that  it  is  but  a  ramification  of  that 
more  extensive  line  of  water-heads,  (Art.  5,)  which  would  exclude 
from  the  central  plateau  all  the  mountain  tract  watered  by  the 
Sonpo  and  the  Indus,  as  well  as  by  the  Ganges.  We  are  not  then 
to  suppose  that  in  crossing  the  Indo-Ghmgetic  chain,  we  have  made 
t  near,  or  even  the  nearest  appulse  to  the  great  table  land  of  Tartary  ;^ 
fpe  are  equally  near  it  in  the  basin  of  the  Gkmges.  But  if  this  central 
plateau  really  means  any  thing,  it  must  be  something  distinct  from 
its  surrounding  barrier  of  mountain  land,  or  if  not»  all  the  river  basins 
are  equally  entitled  to  the  appellation. 

23.  Next  in  extent  to  the  Indo-Grangetic  chain  are  the  two  principal 
nunificationa ;  viz.  that  which  separates  the  subordinate  basin  of  the 
Jumna  from  that  of  the  Ghmges  Proper,  and  that  of  the  latter  river  from 
that  of  the  Kalee.  From  their  origin  in  the  parent  ridge  to  where  they 
are  lost  in  the  plain  country,  their  length  is  about  160  miles.  Like  the 
principal  chain,  they  cease  suddenly,  nor  is  there  any  trace  either  in  the 
Dooab  or  in  Rohilkund  of  a  continuation  of  them,  however  obscure.^^ 

below  the  level  of  the  Saharanpore  cantonment,  (month  of  March.)  At  Badshahee 
Mahul,  it  is  200  feet  Here  then  is  a  water-head  capable  of  supplying  any  number 
of  canals,  and  for  a  continuance  the  Ganges  offers  similar  facilities  for  Rohilkund. 
The  elevation  of  its  bed  at  Hurdwar  is  1,000  feet  above  the  sea,  while  that  of 
Mooradabad  is  only  609  feet 

13  The  bed  of  the  Sutlej  can  by  no  figure  be  termed  a  table  land,  for  it  is  a 
deep  Yalley  shttt  in  by  lofty  mountains.  But  even  if  it  were,  it  is  not  the  table 
Isnd  of  Tartary,  which  is  the  country  watered  by  the  Ozus  and  Jaxartes.  It  is 
a  ttnnge  mistake  which  is  made,  and  by  many  who  have  the  reputation  of  being 
well  informed,  that  of  confounding  the  Calmuck  or  Mongolian  race  with  the  Tartars, 
and  their  country  with  Tartary,  whereas  no  two  races  can  be  more  distinctly  marked 
than  these  are.  It  was  the  country  of  Thibet  and  not  Tartary,  which  Captain 
Webb  saw,  and  which  is  inhabited  by  a  tribe  of  Calmucks  or  Eleuths. 

14  A  levelling  operation  which  I  executed  some  years  ago,  connecting  Seharunpore 
with  the  Jnmna,  and  which  furnished  the  result  mentioned  in  the  note,  page  xvii. 
established  also  a  more  unexpected  conclusion ;  vii.  that  the  ground  in  the  immedi- 
ate vicinity  of  the  river  for  a  short  distance  rises  to  the  height  of  forty-five  feet 
above  its  level  in  the  cold  season. 

D 
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The  great  disproportion  in  the  length  of  these  branches  oompaied  with 
those  thrown  off  to  the  Sutlej,  is  very  striking,  (Art.  20.) 

24.  From  these,  as  well  as  from  the  main  chain,  proceed  a  mnltitiide 
of  other  ridges,  and  from  these  again  a  third  set,  and  so  on  till  the  aica 
becomes  covered  with  this  intricate  ramification,  which  but  for  the 
assistance  derived  frY)m  observing  the  courses  of  the  rivers,  would  almost 
bid  defiance  to  any  analysis.  The  longest  of  these,  is  that  whidL 
separates  the  principal  branches  of  the  Ganges  Proper ;  the  Bhageeiettee 
and  the  Alecknunda,  of  the  Jomna ;  the  Jumna  Proper,  and  Foose,  and 
of  the  Kalee ;  the  Gnnjeea,  and  the  Ramgunga.  These  vary  from.  6&j 
to  100  miles  in  length.  It  would  be  useless  to  enumerate  the  othos, 
especially  as  they  have  no  distinctive  appellations.  Nor  woold  the  eoa- 
meration  add  any  clearness  to  our  idea  of  the  aspect  of  the  coimtry. 
Suffice  it  to  say,  that  as  they  descend  in  the  scale  of  8abardina;tian,  thef 
become  shorter,  and  diminish  in  elevation.^^ 

25.  All  the  passes  leading  into  the  country  of  Oondes,  are  situated  in 
the  main  chain,  it  being  indeed  the  only  one,  as  will  be  evident  horn  the 
foregoing  description,  necessary  to  be  traversed  between  the  Dooab  asd 
valley  of  the  Sutiej,  unless  for  the  convenience  of  a  better  road,  or 
more  regular  supplies.  These  passes  have  all,  with  the  ezception  of 
three,  been  visited,  and  their  height  above  the  sea  determined,  ex- 
cepting the  main  pass,  of  which  though  supposed  to  be  the  highest,  it  ii 
to  be  regretted  Mr.  Tate,  the  Surveyor,  who  visited  it  has  left  ns  no 
measurement.  The  higher  points  of  the  chain  are  not  so  well  asceitaiD- 
ed  in  all  their  details,  owing  partly  to  their  not  being  visible,  and  partlf 
to  an  idea  which  has  prevailed  of  their  great  inferiority  to  tlie  southem 
peaks,  or  those  included  within  the  Gangetic  basin,  and  conseqaenti^ 
ramifications  from  this  chain. 

26.  It  appears  however  to  be  sufficientiy  established,  that  from  lati- 
tude 31''  23',  h>ngitude  77''  50',  the  elevation  of  this  chain  is  considerable, 
being  with  the  ezception  of  a  few  passes,  clothed  in  the  livery  of  snov 
all  the  year  round.  Its  tendency  to  fall  off  in  that  direction  is  evioeed 
by  tiie  gradually  decreasing  height  of  the  passes,  and  from  the  batff 
point  to  its  termination,  littie  snow  is  seen,  excepting  during  the  winter 
months.     In  latitude  30®  35',  longitude  17',  the  77^  devatioos  of 

15  This  18  to  be  undeiBtood,  however,  <Aly  ia  a  general  senae,  aa  ia  maay  ii 
the  subordinate  ridge  rises  to  a  greater  ele?ation  than  that  fram  which  it  twmi&m> 
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may  be  called  one  of  its  passes  is  only  2,500  feet.     A  little  beyond  this 
it  is  lost  in  the  plain  country. 

27.  The  foUoiving  Table  of  heights  contains  every  point  measured  in 
this  chain,  and  the  accompanying  section  embodies  the  particulars.  I  have 
indnded  the  names  of  a  few  passes,  which  though  not  measured,  appear- 
ed worthy  of  notice,  either  as  forming  frequented  points  of  communica- 
tion  with  Oondes,  or  as  presenting  unusual  difficulties  to  the  few 
venturous  mountaineers  who  have  attempted  them : — 

Table  of  the  Elevations  of  the  Principal  Peaks  and  Passes  of  the  Indo- 

Gangetic  Chain. 


Peak  or  Pass. 


Pass  to  Tuklakot, 

Koontas  Peak,  No.  2,      

Koontas  Peak,  No.  1,      

Labong  Pass,         

Danna  Pass  (at  least,)      

Jowahir  Pass  (at  least,)   

Neetee  Pass,  

Mane  Pass  (said  to  be,)  

Neelnng  Pass  (probably,) 

The  Cone  (Snowy  Peak,) 

No.  39,  vide  As.  Res.,  14  vol. 

L.  Ditto,  ...  

The  Needle,       

'Ooonass  Pass,    ...  

Borando  Pass,    ...  

j  (Snowy  Peak,  vide  as  above,) 

i  Ditto,  ...  

h  Ditto,  

g  Ditto,  ...  

Shatool  Pass  (at  least,)    

d  ...  

c  ...  ...... 

a  ...  

Pass  below  Bagee  Fort,  

Pass  below  Bagee  Fort,  

Whartoo  Peak,  •..  

Nagkunda  Pass,  

Theog  Fort,       ...  


Elevation. 


Feet  above 
Sea. 

17,598 
20,992 

22,141 
18,870 

18,000 
17,000 
16,814 

18,000 
16,000 
21,178 
19,481 
19,512 
19,064 
15,459 
15,000 
17,425 
17,331 
17,337 
17,035 
15,600 
17,174 
16,982 
17,044 

9,039 

9,039 

10,073 

9,000 

7,926 


Remarks. 


(This  Pass  is  on  the  N. 
E.  comer  of  the  Mountain 
Tract,  and  leads  to  Tuklakot,  a 
Chinese  or  Thibetan  factory. 


r  These  are  two 
Not  measured  I  of  the  most  fre- 

Ditto, •({  quen ted, the  first 

is  easy,  the  other 


difficult 
Visited,  but  not  measured. 
Is  said  to  be  very  easy  of  access. 

These  Peaks  are  visible  from 
the  Plains,  they  give  rise  on 
the  Southern  side  to  the  Tonse. 

A  good  deal  of  snow  in  Sept. 
Much  snow  in  June. 


A  very  difficult  Pass. 


{The  range  has  here  a  S.  W.  di- 
rection. 
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Peak  or  Pass. 

Elevation. 

Remarks. 

Feet  above 

Sea. 

Mabasoo  Temple,             

9,265 

(  Tbe  Camp  was  8,965  feet,  tem- 
\  pie  300  more. 

Juke  Peak,        ...            

8.120 

Tarba, 

5,000 

Kimdera  Pass,  . 

4,989 

Kol  Peak, 

7,612 

Ujmergurh, 

4,000 

Bhoora  Peak, 

6,439 

Suran  Village, 

5,500 

Bony  tee  Debee,< 

5,120 

Jytuk  Fort, 

4,854 

Gutasun  Debee, 

2,500 

Not  measured. 

Sandstone  Hills,               

3,000 

Ditto. 

Foot  of  Hills, 

1,500 

Ditto. 

28.  A  geologist  of  some  eminence,  and  remarkable  for  the  soundness 
of  his  views  says,  that  "  writers  have  erroneously  confounded  the  line  of 
greatest  elevation  with  a  chain  of  water-heads."  If  we  take  a  sorvey 
of  tbe  present  tract,  we  shall  every  where  see  this  opinion  confirmed. 
The  range  above  described,  is  that  which  separates  the  two  river  systems 
of  the  Granges  and  the  Indus,  the  principal  drains  on  the  side  of 
India  from  the  central  plateau.  But  it  is  by  no  means  the  highest 
ground,  for  it  is  within  these  basins,  and  not  on  their  common  boundary, 
that  are  found  disposed  those  elevated  peaks,  the  real  height  of  wluch 
has  so  long  formed  a  subject  of  discussion, ^^  and  from  which,  as  coosi* 
dered  the  highest  summits  of  the  globe,  this  tract  derives  one  of  its 
principal  sources  of  interest. 

29.  The  term  Himmala,  generally  applied  to  these  peaks,  means 
snowy,  so  that  it  is  rather  descriptive  of  a  broad^zone  or  belt,  than  of  a 
series  of  peaks  as  distinguished  from  the  lower  ridges  in  their  inune- 
diate  vicinity.  They  have  been  called  a  chain,  yet  no  term  is  less  des- 
criptive of  the  manner  in  which  they  are  arranged ;  neither  axe  they  a 

16  It  is  a  curious  fact  in  the  history  of  science  the  extreme  slowness  and  eveta  US' 
willingness  with  which  this  result  has  been  admitted.  Theoretical  considermliMi 
founded  on  an  experiment  in  an  air  pump  were  held  to  be  sufficient  gronnds  ftr 
doubling  of  our  Indian  observers.  "  Jurare  in  verbo  magistrt"  was  the  order  of  the 
day,  and  the  authority  of  a  name  was  considered  sufficient  to  justify  doubts  of  tesalti 
which  should  have  been  judged  of  on  their  own  merits  alone.  The  infallibiJiCy  sf 
their  own  dogmas  was  never  even  questioned. 


1842.]  of  the  Himmalaya  Mountaims,  xxi 

series  of  groups,^'  but  rather  of  transverse  ridges  (at  least  \nthin  the 
baan  of  the  Ghinges,)  which  ramify  from  the  Indo-Oangetic  chain,  over 
which  they  yet  tower  several  thousand  feet. 

30.  A  line  or  plane  connecting  their  summits  will  represent  that 
of  greatest  elevation.  It  is  evident  from  Art.  17,  that  it  must  cross  the 
Indo-Gangetic  chain.  It  b  nearly  certain,  that  in  like  manner  the  highest 
sammits  of  the  next  portion  of  the  great  circular  barrier  are  to  be  found 
within  the  basin  of  the  Indus,  and  the  line  continued  still  frother  would 
doubtless  cross  the  separating  chain  of  the  Oxus.^*  Whether  this  ar- 
rangement holds  all  round,  or  hot^  frur;  what  is  the  elevation  of  this  line  in 
every  part  of  its  course ;  of  these  points,  and  of  many  others  equally 
interesting,  we  are  entirely  ignorant. ^^ 

31 .  But  we  do  know,  that  from  the  Hindoo  Koh,  or  Snowy  Mountains 
of  Cabul,  to  the  peaks  visible  from  Patna,  this  line  or  plane  never  sinks 
for  any  distance  below  21,000  feet.  Lieutenant  Macartney  measured 
one  of  the  former,  and  found  the  height  20,493  feet  ;'<^  and  in  1815,  when 
with  my  corps  on  the  Goruckpore  and  Betwah  frontiers,  I  determined 

17  On  design  communement  toutes  ]es  elevations  de  terrain,  pour  peu  qu'ils  se 
prolongent,  sous  le  nom  general  de  cbaines.  Mais  il  est  certain  que  ]es  montagnes 
fonnent  plus  souvent  des  groupes  que  des  chaines.  Mais  les  cbaines  lea  plus  appa* 
rentes  ne  sont  souvent  que  de  Lignes  de  groupes  '*  Malte  firunn  Precis  de  la  Geo- 
paphie."  torn.  %  p.  I6(). 

18  It  has  been  diought  otherwise :  the  Himmalaya  have  been  supposed  to  find  (heir 
cootinaatioa  through  Persia,  and  the  chains  of  Taurus  and  Caucasus  as  far  as  the 
Caspian  Sea.  The  point  may,  however,  easily  be  settled,  for  it  appears  from  Captain 
Christie's  Journal,  that  there  is  no  snow  on  the  mountains  in  the  neighbourhood  of 
Herat,  and  it  is  known  from  the  Ayeen  Akberry,  that  the  journey  from  Bokhara  is 
unattended  with  difficulty.  It  is  therefore  evident,  that  the  Himmalaya,  as  such, 
bave  DO  continuation  in  this  quarter.  But  it  may  be  said,  and  with  truth,  that  the 
phenomenon  of  snow  is  no  test  of  the  identity  of  a  chain  or  ridge  of  mountains.  The 
Himmalaya,  however,  is  no  chain,  as  I  have  already  shewn,  and  when  we  speak  of 
these  peaks  as  constituting  a  series,  it  is  either  as  snow-clad  summits,  or  as  the  high- 
est in  their  immediate  neighbourhood.  Considered  in  either  of  these  lights,  their  con- 
tioaation  must  be  sought  in  the  Beloor  Tag,  and  that  these  are  situated  within  the 
basin  of  the  Ozus,  admits  of  little  doubt  Lieutenant  Macartney  appears  to  have  been 
puzzled  with  regard  to  this  point,  but  this  was  owing  to  the  mistake  he  fell  into  re- 
Ipuding  the  course  of  the  Indus.  He  at  once  decides  against  the  common  opinion. 
Vide  also  Rees'  Cydopadia.    Art  Altai  Belur. 

19  The  papers  of  Mr.  Moorcroft  and  Mr.  Trebeck,  should  they  ever  be  recovered, 
will  donbtlesa  supply  many  interesting  particulan  on  this  subject,  and  it  would  be 
extremely  curious  to  compare  their  results  with  what  is  here  hypothetically  stated. 

2U  So  in  the  account  of  Cabul,  but  from  the  data  given,  allowing  one-tenth  for 
refractioo,  I  find  19,470;  doubtless  the  place  of  observation  is  elevated  ],OUU  feet  or 
BM»e  above  the  sea. 


xxii  Report  of  the  Miueralogical  Survey  [No.  126^. 

one  of  the  latter  to  have  an  elevation  of  27,000  feet.'^  Thox  ivho 
have  travelled  through  Oude,  within  a  sufficient  distance  of  the  moantBOD 
tract,  know  that  the  series  continues  in  all  that  line  without  any  sack 
inferiority,  at  least  as  the  eye  can  detect.  This  is  a  presumption,  if  it 
he  no  more.'^ 

32.  The  fact,  that  in  a  line  of  500  miles  two  summits  are  found  ex- 
ceeding five  miles  in  perpendicular  height,  not  isolated,  hut  connected  to 
appearance  by  a  regular  series  of  peaks  of  very  little  inferior  elevatioii. 
is  alone  calculated  to  give  us  a  lively  idea  of  the  enormous  magnitndp 
of  this  mountain  zone.  It  is  almost  certain,  that  if  we  omfine  ourKhes 
to  21,000  feet,  we  may  find  a  connected  line  of  such  peaks  eztendiiig 
through  a  distance  of  1,000  miles.  When  I  say  connected,  I  mean 
without  any  apparent  breaks,  because  as  already  noticed  of  those  within 
the  basin  of  the  Ganges,  it  is  probable  that  they  are  not  connected  in 
reality,  except  through  the  line  of  water-heads  from  which  they  ramify. 

33.  But,  it  may  be  asked,  how  shall  we  be  certain  that  this  is  really 
the  line  of  greatest  elevation,  and  that  is  on  this  side  the  highest 
peaks  are  within  the  river  districts,  and  not  on  their  boundary ;  may 
they  not  be  so  likewise  on  the  other  side,  and  consequently  there  be 
found  in  the  basin  of  the  Indus,  as  suggested  by  M.  Humboldt,  still 
loftier  summits  than  those  which  distinguish  that  of  the  Granges  ? 

34.  To  this  it  may  be  answered,  first,  that  as  we  have  already  seen 
this  line  of  greatest  elevation  is  undoubtedly  prolonged  into  the  basin  of 


21  This  is  the  peak  mentioned  by  Mr.  Colebrooke,  (As.  Res.)  under  the 
of  Dhawala-giri,  or  the  While  Mountain.  Captain  Webb,  whose 
he  reports,  found  nearly  the  same  result  Captain  Blake  also,  when  employed 
as  Surveyor  on  the  Goruckpore  frontier,  found  the  same  height  nearly.  I  consida 
my  measurement  as  less  exceptionable  than  either  of  these,  for  the  following  remoBs  :— 

(1.)  The  position  of  the  peak  depends  on  a  traingnlation  established  from  a  bast 
of  1,142  feet  measured  with  a  chain,  and  not  from  the  protraction  of  the  rants, 
the  angles  being  taken  by  an  excellent  sextant  of  Berges.  (2.)  The  angle  of  elevitisB 
was  taken  repeatedly,  and  at  different  seasons,  by  redection  from  meicury  with  tk 
same  sextant.  (3.)  A  much  nearer  approach  to  the  peak  was  made  one  of  tba  statioi^ 
being  distant  only  seventy  miles,  whereas  the  nearest  of  theirs  was  120  miles. 

22.  It  would  be  very  desimble  to  have  the  positions  and  elevations  of  the  pvindpit 
summits  along  our  frontier  fixed  with  tolerable  oorrectneas.  Such  a  taak  wmli 
not  be  either  difficult  or  tedious,  provided  the  attention  were  confined  to  thoee  poob 
alone.  It  would  fonn  the  very  best  foundation  fat  a  correct  map  of  India,  for  thw 
peaks  once  fixed,  every  place  from  whence  they  are  visible*  may  be  settled  wA 
equal  precision,  and  thus  alTord  means  of  correcting  the  Basting  or  Westing  of  eir 
protractions,  which  is  the  great  desideratum.  This  subject  has  been  noticed  kf 
Major  Hodgson  in  tho  paper  in  14th  vol.  A.  S.  lies. 
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the  Indus,  and  mort  probably  into  that  of  the  Oxus  also,  that  in  some 
part  of  this  line  there  may  be  peaks  higher  than  those  in  the  Qangedc 
basin  is  possible,  nor  can  we  assign  any  reason,  why  it  should  be  im- 
probable. But  that  there  is  a  higher  chain,  or  series  of  peaks,  beyond 
the  Sudej,  parallel  to  that  which  we  are  considering,  is  an  opinion 
which  is  supported  by  no  probabilities  whatever. 

35.  Undoubtedly  the  subject  is  even  yet  involved  in  soqie  obscurity, 
iduch  cannot  be  fiiUy  cleared  up  till  all  the  particulars  in  that  quarter 
become  known.  The  only  direct  evidence  which  we  poaaess  on  the 
rabject  is  unfavorable  to  this  conclusion.  Mr.  Moorcroft,  who  crossed, 
and  Captain  Webb,  who  visited  the  Neetee  Bass,  are  both  silent  as  to 
the  ezxBtence  of  such  lofder  peaks  to  the  N.  or  N.  B.  In  my  journey 
to  lay  down  the  course  of  the  SuUej  I  found  that  after  paasing  this 
line,  aD  the  loftier  peaks  appeared  to  the  Southward,  while  those  to  the 
North  were  of  a  totally  different  character,  rounded  summits,  almost  free 
from  snow,  and  evidently  of  less  height.  In  like  manner  in  ascending 
die  height  above  Shipkee,  (16,000  feet),  the  peaks  to  the  N.  E.,  East, 
and  S.  E.,  were  of  this  character,  while  to  the  S.  and  S.  W.  appeared 
those  of  the  true  Himmalaya  aspect.^^  Nor  does  Captain  Webb,  in  his 
visit  to  the  head  of  the  Kalapanee  river,  notice  any  high  peaks  as  being 
viable  to  the  N.  or  N.  £.,  though  he  was  then  not  twenty  miles  from 
the  lake  Mansuror. 

36.  We  are  justified  then,  by  all  that  we  know  of  this  elevated  tract, 
in  considering  it  as  unconnected  altogether  with  the  disposition  of  the 
water-heads.  Nor  can  any  principle  of  arrangement  be  traced,  which 
win  allow  of  our  proceeding  one  step  beyond  that  point,  at  which  our 
positive  knowledge  of  the  subject  terminates.  We  may,  if  we  choose, 
gaess,  that  beyond  this,  another  line  still  higher  may  be  found,  and  we 
may  even  add  a  third,  still  more  lofty,  but  we  must  be  contented  to  have 
these  conclusions  considered  as  mere  guesses  too,  unsupported  by  ana- 
logy, and  having  no  claim  whatever  to  be  received  even  as  probable. 

23  Further  reasons  will  appear  for  doubting  the  existence  of  a  series  of  loftier  snm- 
miti  to  the  North,  when  we  come  to  the  geological  details.  Strange  that  Barope 
slKmld  have  been  so  slow  to  acknowledge  the  actual  height  of  the  Himmalaya ;  still 
stranger,  that  being  nnable  any  longer  to  deny  the  accuracy  of  the  measurement, 
a  higher  range  most  be  supposed  to  the  North  of  it,  so  that  it  may  still  be  averred, 
they  are  not  the  highest. 

24  Vide  JUiaiic  Society s  Researches,  Vol.  15. 
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37.  It  should  be  noticed,  however,  that  the  term  line  is  inconecdj 
used,  or  at  least  with  great  latitude,  and  even  substituting  that  of  pbme, 
it  is  still  necessary  to  bear  in  mind,  that  its  direction,  whether  as  refefred 
to  a  great  circle,  or  the  loxodromic  curve,  is  by  no  means  unilann, 
or  even  regular  in  its  deviations ;  unless  indeed  we  regard  it  as  of  con- 
siderable breadth,  and  in  that  case  its  surfietce  would  be  very  irregulaiif 
studded  with  peaks.  In  this  way  we  may  certainly  affirm,  that  it  b 
parallel  to  the  conmion  boundary  of  mountain  and  plain  land.  In  hsX, 
it  is  impossible  to  contemplate  such  masses  disposed  along  such  a  dis- 
tance without  feeling  convinced,  that  there  is  some  connection  between 
the  greatness  of  their  elevation,  and  the  original  formation  of  the  moon- 
tain  systems  in  which  they  are  found.  The  parallelism  becomes  more  ob- 
vious when  we  consider  a  more  extended  tract. 

38.  The  following  is  a  Table  of  all  the  results  hitherto  measured, 
dbtinguishing  also  the  river  basins  within  which  they  are  ^toated  : — 


Captain  Webb. 

Major 

1 

Hodgson. 

No. 

Designation    or 
Names. 

No. 

27 

Elevation. 

Letter. 

Elevation. 

RiTcr 
B4stn. 

% 

20,923 

1 

26 

21,045 

•  •• 

25 

22,277 

•  •• 

24 

22,238 

■  *• 

5 

23 
22 
21 

22,727 
19,497 
19,099 

•  •• 

20 

20,407 

»•• 

19 

22,635 

••• 

10 

18 
17 
IG 
15 

21,439 
19,153 
17,094 
22,419 

• 

•  •• 

14 

25,669 

A  No.  2, 

25,749 

••■ 

15 

13 

22,313 

•  •« 

12 

23,263 

ANo.  1. 

23,531 

•  ■■ 

11 

20,686 

•  •■ 

- 

9 

21,311 

«•* 

»' 

... 

A  No.  3, 

23,317 

•  •• 

8 

23,164 

B. 

•      23,441 

«■• 

7 

22,578 

•  «• 

, 

6 

22,498 

m  •• 

5 

19,106 

•  •« 

4 

21,611 

U. 

21,612 

•  «  • 

i                                    '     3 

22,840 

I>. 

23,062     < 

•  «  ■ 

I 

If 

• 

... 

Q. 

19,928 

•  »• 
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Captain  Webb. 

Major  Hodgson. 

No. 

DesigDation  or 
Names. 

No. 

Elevation. 

Letter. 

Elevation. 

River 
Basin. 

St  Patrick, 

3 

ft 
2 

1 

19,938 

22,058 
22,345 

Q.  C. 

C. 

M. 

F.  C. 

F. 
G. 

E. 
E. 

C. 
H. 

1 
1 

19,530 
21,940 

22,792 
22,798 
22,634 
21,772 
21,379 
21,964 
20,296 
22,390 
22,906 
20,916 
20,122 
18,681 
21,155 
20,668 
20,501 

18,795 

19,352 
21,178 
21,411 
/  21,389 
22,700 

•  •  ■ 

•  •  • 

•  •  • 
«  •  ■ 

•  •• 

■St,  Georere 

»»  ,         ••• 

The  Pvramid 

■  •  • 

35 

bree  iLantA,  ••.•••  ••• 

Rudra  Humdah,    ... 
Sertra  Raur.    

„ 

>» 
»» 

>» 
it 
ft 
ff 
it 
It 

ti 

91 
tt 
ft 
ft 
>f 

•  •  • 

•  ■  ■ 

•  •  • 

40 

Bunder  Pooch, 

Another  summit,  ... 
ShioDure 

■  •  • 
m  •  • 

45 

Peak  visible  from  \ 

Jhala, j 

Ditto  Twara 

•  •  • 

•  •  • 

•  •  • 

•  •• 

The  Cone,  

•  •  • 

RaldnnfiT. 

50 

Rishee  Gnngtermy, 
Poorkyol,   

•  •  • 

•  •  « 

39.  In  judging  of  the  comparatiye  direction  of  these  summits  and 
those  of  the  Andes,  it  is  not  sufficient  to  be  told  that  the  highest  of  the 
former  overtops  Chimborazo,  the  principal  summit  of  the  latter,  by  near- 
ly (me  mile  of  perpendicular  altitude ;  for  this  single  fiict,  great  as  ia  the 
difierence  which  it  implies,  fells  short  of  giving  a  competent  idea  of  the 
subject.  Let  us  take  the  highest  summits  of  the  Cordilleras  measured 
by  Humboldt,  and  those  of  the  Andes  of  Pern  by  Condamine,  and  others. 
Although  not  the  same  chain,  they  are  situated  on  the  line  of  greatest 
elevation,  and  in  both  these  particulars,  they  correspond  with  the  Him- 
malaya.    According  to  Myers,  they  are  as  follows  : — 

Chimborazo, 21,441 

Desea  Cassada, 19*570 

Cayambe  Area 19,336 

Cotopaxi, 18,891  or  19,155  according  to  others. 

Antisana, 19,149 
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Popocatepetl, 17,716  or  17,734 

Chillatepetl, 17,371 

liliniBsa,   17,238 

From  this  list  it  would  appear,  that  there  is  but  one  summit  derated 
more  than  20,000  feet,  and  only  five  which  exceed  18,000. 

40.  Of  the  fifty-one  measured  peaks  of  which  we  have  given  a  tdbk, 
there  are  twenty-eight  as  high,  or  higher  than  Chimborazo,  and  there 
are  forty-four  as  high,  or  higher  than  Desea  Caasada,  the  seoood  summit 
of  America.  Popocatepetl,  the  sixth  in  order,  is  overtopped  by  not  less 
than  100  summits  within  the  limited  tract  we  are  conadering ;  many  of 
the  passes  even  (which  are  the  lowest  points)  in  the  Indo-Ghu[igetic  range, 
(which  as  I  have  before  stated  is  not  the  highest  ground,)  exceed 
in  elevation  the  sixth  summit  of  America.  These  facts  may  periiaps  grre 
a  more  correct  idea  of  the  great  difference  which  exists  between  these 
two  tracts,  the  loftiest  on  the  globe,  and  the  most  remarkable  in  eveiy 
point  of  view.  If  the  rivers  of  America  (and  even  this  is  doubtfol) 
exceed  in  volume  and  length  those  of  the  Old  World,  at  least  tlie 
mountains  must  ]rield.* 

41.  The  great  elevation  of  these  peaks  is  scarcely  more  striking  thia 
is  the  depth  of  the  vallies  or  hollows  which  separate  them,  and  wbidL 
are  always  the  beds  of  the  rivers.  Thus  the  Poorkyool  Peak  towers  to  a 
height  of  22,700  feet,  while  its  base  is  washed  at  a  horizontal  distance 
of  five  miles  by  the  waters  of  the  Sudej ;  the  bed  of  whi^  river  has  here 
only  an  elevation  of  9,500  feet.  The  difference  is  13,200  feet  in  five 
miles.  In  like  manner  the  difference  of  elevati<m  from  the  sumniit  of 
the  Kuldung  Peak  to  the  Sutlej,  in  a  dtstanoe  of  five  and  half  miks,  e 
14,711  feet.  Of  the  Soommeeroo  Peak  to  the  Mundaknee,  distant  fov 
miles,  11,000  ;ofa  peak  (No.  17,  Captain  Webb's  list)  to  tiie  Gmjem,  dis- 
tant two  miles,  12,370 ;  of  the  Jowahir  Peak  to  the  Ooree,  distant  devea 
miles,  15,749.  These  vallies  are  hr  beyond  any  thing  that  is  to  be  sees 
in  the  Andes.'^ 


25  Although  the  Andes  have  bo  river  Tallies  comparable  in  depth  with  these,  yec 
there  are  some  chasms,  as  they  should  rather  be  called,  which  taking  together  tbcr 

*  Our   author  was,  it  will  be  remembered,  writing  before  Mr.  Pentland's  i 
surements  of  Sorato  25,400,  lUimani  24,350,  and  Descabeiado  21,100  feet— H.  P. 
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42.  The  above  lut,  if  it  were  thought  necessary,  might  be  much 
increaaed*  It  is  yery  true  that  they  are  neady  consequences  of  the 
maimer  in  which  these  peaks  are  disposed,  but  it  is  this  yery  disposition 
which  is  so  singular,  and  worthy  of  remark.  It  is  the  extraordinary 
eleration  above  the  ground  on  which  they  immediately  stand  that  is  so 
striking  to  a  traveller  within  these  mountains,  because  it  is  at  once 
takeninby  the  eye,  and  requires  no  consideration  to  aid  the  efiect.  It  is 
difeent  with  sunmiits  placed  on  an  elevated  table  land,  where  we 
are  continually  obliged  to  remember  the  height  of  the  latter,  and 
even  with  this  assistance,  they  fail  to  astonish  and  confound  the  imagina- 
tion in  the  degree  that  a  nearer  view  of  the  Himmalaya  is  found  to  do.^ 

43.  I  must  remark  here,  that  the  instances  given  above,  belong  to  a 
fiict  which  is  general  throughout  these  mountains,  and  which  as  it  is 
veiy  striking,  and  seems  capable  of  throwing  some  light  on  the  mode  of 
tbeir  origin,  ought  not  to  be  passed  over.  It  is  this :  wherever  the  sepa- 
rating ridge  of  two  river  vallies  approaches  the  banks  of  one  of  them, 
there  is  its  highest  point ;  and  where  it  holds  a  middle  course  for  any 
distance,  it  is  there  found  to  be  lowest ;  equally  throughout  the  higher 
and  the  lower  mountains  will  this  remark  be  found  to  hold  good,  nor  am 
I  aware  of  a  single  exception  to  it. 

44.  But  it  is  chiefly  as  snow-dad  summits  on  the  border  of  the 
Torrid  Zone  that  these  mountains  have  attracted  attention.  It  is  pro- 
bable that  but  for  this  phenomenon,  their  elevation  would  have  remain- 
ed to  this  day  a  desideratum.  To  the  inhabitant  of  the  plains,  who 
being  under  a  summer  temperature  of  nearly  100°,  is  exhausted  with 
heat,  it  is  certainly  a  phenomenon  fuU  of  wonder.  To  those  too  who 
consider  the  heat  to  be  in  the  sun's  rays,  (the  bulk  of  common  observers,) 
the  wonder  must  be  greatiy  increased,  as  the  summit  of  the  mountain 
is  nearer  by  five  miles  to  the  sun  than  the  plains  at  its  foot ;  even  the 
scientific  observer  cannot  entirely  divest  himself  of  that  feeling  of  ad- 
miration,  which  the  sight  of  any  thing  so  unusual  to  his  common  ex- 
depth  and  extreme  narrowness,  are  very  striking.  M.  Humboldt  mentions  several  of 
these,  one  of  which  though  it  be  not  3,000  feet  across,  is  yet  upwards  of  4,000  feet  deep. 
Captain  Hall  too,  notices  the  depth  and  steepness  of  the  ravines  or  quehrados  qf  ChUL 

2S  Bat  as  these  mountains  are  elevated  on  the  high  plain  of  Quito,  which  is  eleva* 
ted  farther  above  the  sea  than  the  top  of  the  Pyrenees,  and  constitutes  more  than  one- 
third  of  the  computed  height,  they  are  inferior  in  actual  elevation  to  Mont  Blanc. 
See  Bees'  Cydopsdia,  Art.  Andes. 
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perience»  however  agreeable  tx>  the  deductioiis  of  adence,  must 
rily  excite. 

45.  It  is  this  phenomenon  which  has  always  occasioned  them  to  he 
objects  of  attention,  and  it  is  ainyilar  enough  that  it  is  also  on  enaiieaas 
considerations  connected  with  this  phenomenon  that  the  doubts  of  their 
superior  elevation  have  been  founded.  I  shall  include  under  the  remarks 
on  climate,  what  I  have  to  offer  on  the  theory  of  the  subject  and  the 
arrangement  of  the  Isothermal  bands.  I  shall  here  confine  myself  to  a 
statement  of  a  few  of  the  most  interesting  particulars  connected  wi& 
the  occurrence  of  this  phenomenon. 

46.  It  will  be  readily  understood,  that  according  to  the  season  of  the 
year,  the  zone  which  is  marked  by  snow  will  be  of  more  or  less  extent 
If  we  take  our  estimate  in  that  month  in  which  the  quantity  is  a  mini- 
mum, and  after  which  there  fiedls  more  than  melts,  we  may  aatisfir  our- 
selves  that  a  belt  of  ten  to  fourteen  miles  in  breadth  is  distinguished  bj 
this  phenomenon.  It  is  not  meant  that  snow  lies  in  every  point  of  this 
tract,  but  merely  that  within  it  will  be  found  summits  bearing  snow  all 
the  year  round.  The  minimum  elevation  of  this  snow-beaiing  tnet  is 
nearly  in  round  numbers  15,000  feet,  which  may  therefore  be  taken  as 
the  elevation  in  this  latitude  of  the  curve  of  perpetual  congelatknL 
There  are,  however,  many  spots  of  greater  elevation  perfectly  bare  d 
snow,  this  fact  is,  however,  collected  with  a  different  anangement  of  the 
seasons,  and  will  be  noticed  in  the  section  on  climate.  At  all  elevatioiis 
exceeding  the  above,  where  snow  lies,  it  is  generally  quite  firm,  excqit 
immediately  after  a  fresh  fall. 

47.  Many  parts  of  this  zone  have  such  a  disposition  of  the  surface  tfait 
it  is  quite  impossible  that  any  part  of  the  snow  which  feUs  should 
ever  be  lost,  except  by  melting,  or  by  evaporation.  The  loss  from  the  £»> 
mer  cause  must  be  very  little  at  elevations  much  exceeding  15,000  feet 
At  18,000  it  must  nearly  cease  altogether.  The  loss  from  evaporation  will 
doubdess  be  considerable  under  so  rare  an  atmosphere,  still  however  «c 

'  may  safely  conclude,  that  a  surplus  is  left  every  year  to  accumulate.  Ii 
favorable  situations,  we  may  imagine  then  the  depth  of  these  snows  to 
be  very  great.  In  fact,  we  may  suppose  a  case,  without  hazarding  aay 
improbability,  where  they  have  been  yearly  increasing  since  the  (Higin  of 
these  mountains.  Such  supposition  is  calculated  to  give  us  a  stupen- 
dous idea  of  the  magnitude  of  these  deposits. 
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48.  We  have  seen  that  the  line  of  greatest  elevation  interaects  in- 
stead of  bounding  the  river  districta  (Art  30).  On  each  side  of  this  line 
to  the  north  as  well  as  to  the  south  the  peaks  diminish  in  elevation,  yet 
not  equally.  To  the  southward  the  decrease  is  more  rapid,  and  is  accom- 
panied by  an  anomaly  which  is  sufficiently  striking.  The  diminution 
of  elevation,  which  is  pretty  regular  till  near  the  boundary  of  the 
plains  and  mountain  land,  is  there  suddenly  interrupted.  The  peaks 
shoot  up  considerably  above  the  mean  elevation  of  those  immediately 
north  of  them,  and  as  suddenly  sink  into  the  plains ;  so,  that  if  we 
divide  the.  country,  south  of  the  line  of  greatest  elevation,  into  five 
parallel  zones,  the  fifth  will  be  as  high  as  the  third,  while  the  fourth 
will  be  found  considerably  lower  than  either. 

49.  Some  of  the  most  renuurkable  instances  of  this  feet  are  the 
following:  The  Ghagur,  which  rises  above  Bhumowree,  has  one  of 
the  lowest  of  its  passes,  in  a  road  distance  of  fifteen  miles,  elevated 
7,121  feet  above  the  sea.  Another  instance  may  be  seen  in  the  high 
laoge  south  of  Sreenugger.  A  third  in  the  Soorkunda  range,  as  con- 
necting that  peak  vrith  Bhudraj.  The  latter  overlooks  the  Doon, 
the  former  is  but  fifteen  miles  firom  Dhera,  situated  in  the  centre  nearly 
of  the  valley,  yet  their  altitudes  are  respectively  7,510  and  9,271  above 
the  sea.  The  Jamoo  Peak  is  another  example.  The  Bhoora  Peak  a 
still  more  remarkable  one.  The  ktter  elevated  6,439  feet  above  the 
sea,  appears  actually  to  overhang  the  lower  hills  which  form  the  transition 
fium  its  foot  to  the  plain  country.  Many  more  instances  might  be  adduced, 
were  it  necessary  to  multiply  the  examples.  If  a  suififtce  be  supposed, 
sach  as  to  represent  everywhere  the  mean  elevation,  that  surface  will  not 
be  inclined  regularly  plane,  but  vrill  have  a  considerable  curvature. 

50.  Another  curious  feature  in  the  physical  structure  of  this  moun- 
tam  tract  is  the  situation  of  the  high  peak  called  the  Choor.  Its  sum- 
nut  is  elevated  12,149  feet  above  the  sea,  and  if  it  be  made  the  centre 
of  a  circle  of  sixty  miles  diameter,  the  circumference  will  on  one  side 
jnst  fall  on  the  common  boundary  of  plain  and  mountain  land,  while 
within  this  drcle,  no  point  will  be  found  within  15,00  feet  of  this 
height,  and  even  those  mountains  which  approach  this  Hmit,  are,  strictly 
speaking,  part  of  the  chain  of  which  the  Choor  is  the  highest  peak. 
From  whatever  quarter  it  be  approached,  it  will  be  seen  from  very  great 
distances  standing  up  above  the  surrounding  ridges  like  a  huge  beacon. 
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at  once  remarkable  for  its  superior  elevation,  as  for  its  peculiaiity  of 
form.  The  inyestigation  of  its  geological  structure  must,  for  these  rea- 
sons, be  found  very  interesting. 

51.  Of  the  several  rivers  and  streams  by  which  the  drainage  of  the 
Oangetic  basin  is  effected,  some  have  their  origin  from  the  Indo-Gangetk 
chain,  that  is,  from  the  farthest  side  of  the  snowy  zone,  others  ^oing  froB 
various  points  within  that  zone,  or  from  its  southern  fEMse,  and  a  tbitd 
class  from  the  lower  mountains  where  snow  only  rests  a  few  moDtk 
in  the  year.  To  the  first  class  belong  the  principal  sources  of  the  Kslee 
and  Oa^es  Proper,  the  Kalee,  the  Dhoalee,  and  the  Sowee,  branches  d 
the  former.  The  Dhoalee,  the  Bishun  Gunga,  and  the  Jahnuvi  of  tbe 
latter.  To  the  second  dass  belong  the  subordinate  faranchw  of  these 
two  rivers,  and  the  principal  ones  of  the  Jumna,  that  is  to  say*  the  Raai- 
Gunga  and  Suijoo  (Kalee) ;  the  Pindar,  Mundaknee,  Kalee,  Bhillmig 
and  Bhageerethee,  (Ghmges) ;  and  the  Beraee  Ghinga,  Jumna,  Soopia, 
Roopur,  Pubbur,  and  Andryttee  (Jumna).  To  the  third  dass,  which  b 
the  most  numerous,  belong  all  the  other  branches  of  these  rivets,  but  six 
of  them  only  require  mention,  as  being  at  all  remarkable.  Of  these, 
three  pour  their  waters  into  the  principal  stream  within  the  mountains. 
These  are  the  Luddeea  which  joins  the  Kalee,  the  Nyar  which  bdongi 
to  the  Ganges,  and  the  Girree  a  branch  of  the  Jumna.  The  other  three 
have  a  considerable  course  within  the  plains.  The  Cossillah  and  Ram- 
gunga  join  a  little  below  Mooradabad,  and  with  the  united  stream,  even- 
tually contribute  to  swell  the  waters  of  the  Gkmges.  The  Moikunda, 
the  third  of  these,  loses  itself,  it  is  said,  in  the  sands  of  the  Desert. 

52.  Amidst  so  many  branches,  it  .may  seem  difficult  to  fix  on  that 
which  is  entitled  to  the  pre-eminence,  and  to  be  considered  as  the  prin- 
cipal source  of  the  river.  If,  however,  we  recollect  that  the  most  diatuit 
source  must  be  the  most  elevated,  and  must  have  contributed  the  largest 
supplies,  we  shall  have  a  principle  of  selection,  easily  applied,  and  which 
leads  to  some  curious  results.  In  particular,  it  will  appear,  that  the  Soo- 
pin  is  the  parent  stream  of  the  Jumna,  and  its  source  must  therefore 
be  the  principal  one.  Of  the  Ganges,  neither  the  Bhageerettee  or  tbe 
Dhoallee,  so  long  considered  rival  sources,  is  entitled  to  that  distinctica 
In  reality,  the  Jahnuvi  is  the  most  distantly  derived  of  all  its  branches, 
and  must  therefore  be  admitted  to  be  the  real  source  of  this  great  liver. 
Singularly  enough  too,  of  all  the  mountain  rivers,  this  is  the  only  one 
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that  has  not  been  traced  up  to  its  origin,  owing  to  its  being  within 
the  limits  of  Chinese  authority ;  the  conclusion  then  is  inevitable,  that 
however  we  may  pique  ourselves  on  having  visited  and  fixed  the 
sources  of  the  Ganges,  the  position  of  its  most  elevated  and  distant 
source  is  stUl  a  desideratum.  Nor  has  the  first  beginning  of  this  mighty 
river  been  3ret  beheld  by  European  eye. 

53.  The  following  Table  gives  the  particulars  from  which  the  forego- 
ing conclusions  have  been  drawn.  It  exhibits  the  distance,  in  miles 
measured  along  the  river's  course,  of  each  source,  taking  as  the  point  of 
departure,  the  place  where  the  river  enters  the  plains. 

DUt,  of    River 
Name  of  Branch,  Source.     Basin. 

Kalee, 180' 

Dhoalee,  180 

Gungeea,         .  ^^^ }.  Kalee. 

Ramgunga,      ••         ••         ••         ..  127 

Suijoo,  • .         •  •         .  •         •  •  143 

Dhaolee,  225' 

Bishunnunga,   .  •         •  •         •  •         •  •  202 

Jahnuvi,  23a 

Pindur,  ..203 

Mundaknee, •  150 

Kalee, 143 

Bhaeergettee, 203 

Bhillung,  150_ 

Jumna,  ..         ••         ••         ••  123 -^ 

Bheeraee  Gunga,         ..         ••         ••  124 

Tense  (Soopin),  •  •         •  •  • .  154 

Pubbur,  150 

Roopur,  143 

Andryttee,        ..         ..         ..         •.  145 -^ 

Sutlcj,  555 

Cossillah, ..  lOOi 

105f 


Ganges. 


>>Ganges. 


>>Jiunna. 


Ramgunga 

The  Ludhee  to  its  confluence,*  • 

Nyar, 

Girree,  •  •  •         •  •         •  • 


Sutlej. 
Kalee. 


52 

82 

112 
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54.  The  sources  of  these  rivers  which  spring  in,  or  from,  the  Snowy 
Zone,  are  elevated  from  10  to  17,000  feet,  the  first  being  that  of  the 
Jumna,  the  latter  of  the  Sutluj,  the  two  extremes.  There  is  evidentij 
some  connection  between  the  length  of  a  river  course  and  the  elevation 
of  its  source.  I  find  from  a  comparison  of  those  which  flow  in  the 
same  direction,  and  which  may  be  consequently  supposed  to  have  the 
same  declivity,  that  the  height  of  the  source  above  any  given  pcxnt  ts 
as  the  square  root  of  the  distance  frt>m  that  point.  Thus  the  Jumna, 
Kalee,  and  Bhagerettee  are  respectively  elevated  above  the  points  where 
they  enter  the  plains,  9,573  feet,  10,593  feet,  and  12,776  feet,  which  re- 
sults are  as  the-  numbers  10,  11,  6,  12,  9.  Their  distances  frx>m  those 
points  are  123,  143,  and  203  miles,  the  square  roots  of  which  axe  as  the 
numbers  10, 11, 1,  13,  3,  difiering  by  less  than  unity  from  the  preced- 
ing.^'^ The  Sutlej  will  not  bear  a  comparison  with  these,  because 
its  course  »  in  a  different  direction,  and  has  not  consequently  the  same 
declivity.  In  the  direction  of  its  course,  its  great  length,  and  the  littk 
aid  it  derives  from  accessory  streams,  it  forms  a  strong  contrast  to  all 
the  other  mountain  rivers. 

55.  A  feature  common  to  all  the  water-heads  that  belong  to  the  Snowy 
Zone,  is  their  situation  always  in  a  comparatively  open  and  levd  spot, 
with  an  accumulation  of  snow  resting  against  the  base  of  some  kftj 
peak,  from  which  the  embryo  stream  derives  its  first  supplies.  Accord- 
ing to  the  season  of  the  year,  the  snow-bed  will  be  of  greater  or  lesB 
magnitude  and  depth.  During  many  months,  the  place  will  be  deep 
in  snow,  and  unapproachable.  After  the  snow  begins  to  melt,  a  constant 
moisture  is  kept  up  for  many  months,  while  in  the  fine  aeaaon  again, 
vegetation  goes  on  luxuriantly.  The  consequence  is,  the  formation  of  s 
thick  coating  of  peat,  which  is  invariably  found  at  all  elevations,  baring 
a  temperature  such  as  to  ensure  during  several  months  the  slow  and 
gradual  melting  of  the  accumulations  of  snow  that  occur  during  the 
winter.  From  1 1,500  to  13,000  feet,  according  to  locality,  may  be  ood- 
sidered  as  the  height  at  which  peat  will  be  found.    It  is  always  howew 

27.  This  law  is  not  applicable  to  different  parts  of  the  same  river's  course,  and  jtt  H 
gives  very  near  approximations  in  the  case  applied.  Thus  if  from  the  distance  is 
miles  of  any  source  from  the  debouche  the  square  root  be  subtracted,  and  multiplitd 
by  882,  the  product  is  the  height  in  feet  above  the  debouche.  Thia  vonld  give  l^Sl 
feet  as  the  height  of  the  source  of  the  Tonse.  The  result  by  the  tenoipermture  of  boiiinr 
water  was  12,784 
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in  greatest  quantity,  and  of  a  better  quality  in  such  spots  as  above 
described ;  that  is,  in  hollows ;  because  the  supply  of  water  is  more  con- 
stant, and  equally  gradual. 

56.  The  discharge  of  the  four  great  rivers  at  their  entrance  into  the 
pbdns,  has  not  been  directly  measured,  except  in  the  case  of  the  Jumna. 
It  appears  however  reasonable  to  infer,  that  the  discharge  will  be  pro- 
portionate to  the  extent  of  country  drained ;  in  other  words,  to  the  total 
length  of  course  made  up  by  adding  the  several  branches  of  the  river 
together.  This  rule  I  found  to  hold  in  the  case  of  the  Tonse  and  the 
Jttmna,  the  discharges  of  which  I  measured  in  1819.  Thus,  their  total 
lengths  of  course  were  aa  the  numbers  1,  2,  6.  Their  discharges  as  the 
numbers  1,  2,  8.  In  adopting  then  this  expression  for  the  valuation  of 
the  discharge,  and  taking  the  Jumna  at  4,000  cubic  feet  in  a  second, 
(which  is  within  a  few  feet  of  the  result  I  obtained  in  March  1819,) 
we  shall  have  the  following  results : — 

C.  F.  in  one  second. 
Discharge  of  the  Kalee  at  Bishin  Deo,  . .         . .     4,800 

Jumna  at  Badahahee  Mahal, .  •     4,000 

Ganges  at  Hurdwar, 7,000 

Stttiej  at  Ropur,  8,100 

We  see  here  that,  notwithstanding  the  fEtr  greater  length  of  course  which 
distinguishes  the  Sutiej,  (more  than  double,)  it  does  not  greatly  exceed 
the  (Ganges  in  discharge.  This  is  owing  to  the  comparative  narrowness 
of  its  basin,  and  its  want  of  great  branches. 

57.  Although  there  are  no  great  vallies  in  the  interior,  (Art.  15,)  yet 
akng  the  common  boundary  of  mountain  and  plain  land,  on  a  line 
parallel  to  that  of  greatest  elevation,  there  are  seen  a  series  of  small 
Tallies,  which  are  however  unconnected  with  each  other,  and  sometimes 
separated  by  a  long  interval.  These  vallies  are  always  marked  by  the 
debonche  of  some  great  river,  and  there  is  doubtiess  some  connection,  in 
the  origin,  between  them  and  the  river  systems.  Although  there  is  not  a 
valley  to  every  river,  yet  they  are  found  along  the  whole  tract  at  inter- 
vals, as  lisu:  as  Patna  on  one  side,  and  beyond  Cashmeer  on  the  other. 
The  occurrence  of  these  vallies  through  such  a  distance,  and  so  symme- 
trically situated,  favors  the  idea  which  would  attribute  a  community  of 
origin,  or  at  least  connection  in  structure,  to  the  whole  of  this  tract  of 
Alpine  land. 

F 
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58.  Those  belonging  to  the  tract  to  which  the  present  descriptioa  k 
confined,  are  the  IMnjore  Doon  or  valley,  the  d^nmcke  of  the  Ghiggur; 
the  Kyarda  Doon,  the  dehouche  of  the  Jumna  and  Ghinges ;  and  the  2^ 
tee  Doon,  the  dehowhe  of  the  Ramgunga.  They  are  aO  bonnded,  or 
separated  from  the  plains  by  a  low  chain  of  hills,  which  is  also  a  line  of 
water-heads,  and  contains  the  sources  of  those  streams  which,  engo^h- 
ed  in  the  tract  immediately  at  their  feet,  afterwards  spring  up  in  the 
Teraee,  occasioning  the  humidity  of  soil  which  is  so  characteristie  of  tbit 
tract. 

59.  The  Dehra  Doon,  which  is  the  principal  of  these  Tallies  in  extent, 
and  probably  the  only  one  demanding  a  detailed  description,  is  finora  the 
Jumna  to  the  (ranges  about  fbrty-fiye  miles  in  length.  Its  breadth  is 
variable,  being  in  some  places  scarcely  ten,  in  others  fifteen  miles.* 
The  sur&ce  is  undulated,  and  has,  in  particular  directions,  a  strong  ded- 
vity.^  Many  banks  or  steps  occur,  varying  in  height  from  one  to 
thirty  feet.  These  generally  follow  the  course  of  the  streams,  one 
on  each  side ;  appearing  to  have  the  same  relation  to  them  which  the 
Kadur,  or  marshy  lands  of  the  plains,  have  to  the  rivers  there.  Thdr 
distance,  or  the  breadth  of  the  channel  they  mark,  is  very  considerable 
even  in  the  case  of  the  smallest  stream,  and  they  exhibit  tlie  sasK 
variations  in  arrangement  which  the  river  banks  in  the  plains  do  * 
There  is  Httle  question  but  that  they  have  once  been  tiie  beds  d 
running  water,  however  incapable  the  present  streams  may  appev 
of  filling  them  even  in  their  highest  floods. 

60.  The  drainage  of  this  valley  is  efiected  entirely  by  the  two  riven, 
Asun  and  Sooswa,  which  rising  within  a  few  hundred  yards  of  each  other 
near  the  middle  of  the  valley,  run  in  opposite  directions,  the  former  to  meet 
the  Jumna,  the  latter  to  the  (hmges.  The  fidl  of  these  rivers  is  consider- 
able ;  the  elevation  of  the  source  of  the  Asun  being  2,148  feet  above  the 
sea,  and  its  confluence  with  the  Jumna  1,469  feet,  being  a  fidl  of  653 
feet  in  little  more  tiian  twenty  miles.    The  fell  of  the  Sooswa  in  a  ooune 

28  The  admirable  new  road  made  by  the  Honorable  Mr.  Shore,  leading  fioa  tte 
Keeree  Pats  throagh  Dehia  to  Ri^poor,  at  the  immediate  foot  of  the  northern  hilh, 
measures,  I  think,  fifteen  miles. 

29  The  base  which  I  measured  in  the  Doon  in  1819,  had  a  difference  of  levvl  of  3D0 
feet  between  its  two  extremities.    Its  length  was  about  four  miles. 

30  That  is  to  say,  a  steep  bank  is  always  opposed  to  a  low  shelving  one.  When  bfltt 
are  alike,  neither  are  observed  to  be  remarkably  steep  or  shelving. 
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of  about  the  same  distance  is  948  feet,  its  confluenoe  with  the  Ghinges 
having  but  an  elevation  of  1,200  feet  above  the  sea.  The  course  of 
these  rivers  is  parallel  to  the  direction  of  the  valley,  and  very  near  the 
South-western  boundary,  so  that  their  supplies  are  almost  entirely  drawn 
from  the  Northern  barrier  of  mountains.  The  numerous  feeders  which 
spring  from  these,  all  flow  across  the  valley,  shewing,  that  there  is  a 
OQuriderable  declivity  also  in  that  directicni.  In  fiict  it  is  found,  that  from 
Rfjpooratthe  foot  of  the  hills,  the  fall  is  regular  to  within  three  miles  of 
the  Kheree  Pass,  and  amounts  to  1,300  feet.  Thence  to  the  Kheree  Pass 
isariseof  618  feet.  This  line  is  that  of  the  new  road ;  it  passes  through 
Dhera  cantonment,  and  veiy  nearly,  if  not  exactly,  separates  the  two 
basins. 

61.  The  range  of  hiUs  which  bounds  the  Doon  to  the  Southward,  is 
of  peculiar  aspect,  and  jHnsents  some  very  interesting  appearances.  The 
total  depth  of  this  belt  in.the  vridest  part  is  about  ten  miles.  The  range 
is  not  intersected  by  vallies  vrith  sloping  sides,  as  the  great  mountain  tract 
is,  but  by  the  beds  of  torrents  which  are  generally  bounded  on  each  side 
by  perpendicular  precipices,  sometimes  500  feet  in  height.  The  ridges 
oe  extremely  narrow,  so  as  to  bid  defiance  to  any  examination  of  them, 
except  such  as  can  be  efiected  in  the  beds  of  these  torrents.  The  line 
of  water-heads  which  separates  the  streams  which  seek  the  Doon  from 
those  flowing  plainward,  does  not  hM  a  regukr  course,  as  compared 
irith  the  general  tendency  of  the  nunintain  belt,  being  sometimes  at  the 
border  of  it,  as  at  the  Lai  Durwaza  Pass,  sometimes  nearly  in  the  middle, 
88  at  the  Timlee.Pass.  The  former  has  been  stated  to  have  an  elevation 
of  2,935  feet,  the  latter  is  only  2,339.  The  peaks  do  not  rise  more 
than  600  feet  above  these  levels,  so  that  3,000  to  3,500  may  be  taken 
as  their  general  height. 

62.  The  appearance  of  this  ralley  is  highly  picturesque,  particularly 
in  the  neighbourhood  of  Dehra.  The  intermixture  oi  cultivation,  in  which 
the  fields  are  defined  by  hedges,  with  patches  of  green,  over  which  are 
scattered  fine  groves  of  trees,  the  undulation  of  the  surfioce,  and  its  in- 
tersection by  numerous  streams,  are  features  that  might  almost  remind 
one  of  the  scenery  of  England.  The  proximity  of  lofty  mountains  occa- 
rionally  clothed  with  forests,  in  which  the  pine,  oak,  and  walnut  are 
con8{ncuou8,  gives  a  variety  to  the  landscape,  which  viewed  at  a  fevorable 
season,  is  picturesque  and  beautiful  in  a  high  degree,  llie  soil  is  gravelly. 
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yet  to  judge  fvom  the  cultivation,  far  from  poor ;  and  though  at  present 
thinly  peopled,  and  but  partially  cultiyated,  was  onoe  otherwiae.  Hie 
land  revenue  had  dwindled  down  to  10,000  rupees,  when  it  came  into 
our  possession.  It  is  said  to  have  yielded  80,000  in  the  time  of 
the  Rajahs  of  GKurhwal.  Under  the  fostering  care  of  the  British  GKiven- 
ment,  it  will  not  be  long  in  recovering  its  former  prosperity.  The  prin- 
cipal difficulty  appears  to  be  the  want  of  water  for  irrigation,  yet  this  is 
an  objection  easily  remedied,  for  with  so  varied  a  suifiu^,  and  no  many 
streams,  water  might  at  a  trifling  expensebe  conducted  in  almost  any  direc- 
tion. Capitalists  are  wanting  to  undertake  this  and  oilier  improvementB. 

63.  The  Pinjore  Valley  is  the  next  in  point  of  extent.  It  has  in 
parts  a  breadth  of  perhaps  six  miles,  and  its  leng^  may  be  estimated 
at  about  thirty.  It  Lb  tolerably  even  in  its  surface,  and  the  hills  whidi 
bound  it  to  the  Southward,  are  of  much  less  depth  and  of  less  elevaticn 
than  those  of  the  Dehra  Valley,  at  its  Soutii-east  angle,  in  the 
deboucke  of  the  Gaggur,  a  river  which  is  lost  in  the  sands  of  the  Desert 
From  Tuxal  the  streams  run  in  one  direction  towards  the  Guggnr,  in 
the  other  towards  the  Plassia  river,  a  feeder  of  the  Sutiej.  Pinjore»  the 
principal  village  or  town,  with  a  fort,  of  masonry,  is  elevated  1,819  feet 
above  the  Seebar,  which  is  at  the  foot  of  the  mountain,  and  near  the 
separating  ground  of  the  two  river  basins  is  2,402  feet  above  the  sea. 
Munsie  Debee,  a  temple  in  the  plains,  just  vrithout  the  Doon,  is  1,263 
feet.  From  these  results  an  idea  may  be  formed  of  its  declivities.  It  is 
not  so  well  cultivated  as  the  Dehra  Doon,  though  it  appears  to  pos- 
sess equal  capabilities. 

64.  The  Kyarda  Doon  is  of  less  extent  than  the  last,  having  in  its 
widest  part  but  a  breadth  of  six  miles,  and  in  length  being  but  twenty- 
five  miles.  This  estimate  of  its  length  supposes  it  to  terminate  at  th» 
Pass  of  Ghatusun  Debee,  where  it  narrows  so  much  as  to  be  scarcely 
entitied  to  the  name  of  a  valley.  From  Ghatusun,  the  elevation  of  whidi 
is  2,500  feet,  the  streams  flow  eastward  to  the  Jumna.  To  the  west- 
ward flows  the  Markunda,  which  enters  the  plains  under  Nahun  £Ski, 
on  the  Ghuggur.  It  loses  itself  in  the  sands  of  the  Desert,  so  that  wt 
cannot  refer  it  either  to  the  Sutieg  or  the  Jumna  basin.  I  have  how- 
ever considered  it  to  belong  to  the  former,  and  Ghatusun  I  suppose  the 
lowest  point  of  the  Indo-Gangetic  chain.  Of  the  Pattie  Doon,  I  cannot 
give  any  account,  as  I  have  never  visited  it. 
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65.  About  thuty  miles  north  of  Almorah,  or  a  little  west  of  north, 
there  is  a  small  tract  of  rather  greater  extent  than  those  to  be  hereafter 
notioed,  and  more  uniformly  level  in  surfece.  It  is  watered  by  the  Gao* 
mattee  and  its  several  feeders,  a  river  which  joins  the  Suijoo,  one  of  the 
branches  of  the  Kallee  at  Bagesur.  These  feeders  are  very  numerous, 
and  the  glens  in  which  they  rise  being  broad,  with  a  level  terrain,  form 
hf  their  inosculations  with  the  principal  one,  the  appearance  of  a  consi* 
deraUe  tract  of  open  and  almost  level  country.  From  Koolan  to  Re- 
tora  is  a  distance  of  ten  miles,  in  all  which  line  the  surfiaoe  appears  to 
have  little  undulation.  The  forest  is  not  too  thick,  and  yet  fit>m  some 
imeiplained  cause,  the  tract  is  unhealthy  in  a  high  degree,  so  much  so, 
SB  to  be  in  a  great  measure  neglected,  and  allowed  to  run  waste.  The 
ekfBticm  of  Byznoth,  a  temple  of  some  sanctity  on  the  Gaomuttee,  and 
iduch  may  be  taken  as  the  lowest  point  of  the  valley,  is  3,800  feet;  the 
viQages  aie  situated  chiefly  on  the  lateral  ridges  which  divide  the  seve* 
nl  subordinate  glena. 

66,  In  the  beds  of  the  different  rivers  there  are,  as  might  be  expected, 
virions  qxyts  of  a  limited  extent,  and  of  sufficient  evenness  of  surface  to 
be  always  objects  of  interest  to  the  cultivator,  though  from  their  small- 
iieBs,  scarcely  entitled  to  the  denomination  of  vallies.  These  spots 
generally  occur  in  an  advanced  part  of  the  river's  course,  and  being  there* 
fore  the  lowest  places  in  the  mountains,  are  necessarily  the  hottest.  In 
general  they  are  fertile,  yet  are  all  considered  more  or  less  unhealthy, 
particularly  at  the  breaking  up  of  the  rains ;  and  when  narrower  than 
anial,  so  notoriously  subject  to  the  awal,  or  jungle  fever,  as  to  be  entirely 
neglected  ;  instances  occur  in  the  bed  of  the  Suijoo  and  Kalee.  But 
where  the  width  is  rather  greater,  or  the  surrounding  mountains  not  too 
lofty,  they  form  the  most  populous,  the  most  productive,  and  the  most 
beautiful  spots  within  the  mountains.  The  width  is  seldom  more  than 
half  a  mile,  but  the  length  is  sometimes  consideraMe. 

67.  The  most  remarkable  instances  of  this  Idnd  may  be  seen  in  the 
bed  of  the  Sutiej  at  Soonee  and  at  Dutnuggur ;  of  the  Bhagerettee  at 
Teeree ;  of  the  Aluknunda  at  Sreenuggur ;  at  Pannae  of  the  Western 
Ramgunga  along  nearly  the  whole  of  its  course ;  of  the  CoesiUah  for 
a  distance  of  ten  miles ;  of  the  Benee  Gunga  for  about  the  same  distance ; 
of  the  BwBpBi  at  Sungla;  the  Siijoo  at  Kubrol,  of  the  Oeree  Ghinga 
in  a  great  part  of  its  course ;  and  in  the  Comoulda,  one  of  the  principal 
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feeders  of  the  Jumna :  eeveral  smaller  streams  are  equally,  if  not  nvire, 
remarkable ;  and  in  general,  similar  level,  and  comparatively  open,  qnte 
are  found  at  the  heads  of  all  the  rivers. 

68.  To  this  class  also  belongs  the  series  of  petty  vallies  to  be  seen  in 
the  neighbourhood  of  Petorah,  though  not  constituting  the  bed  of  a  river. 
The  largest  of  them  does  not  exceed  perhaps  two  square  milea,  but  they 
are  in  such  number,  as  to  render  that  distriet  one  of  the  most  pirodiic* 
tive,  for  its  extent,  in  the  mountains.  They  are  generally  connected 
by  some  narrow  gorge,  so  that,  in  one  quarter,  a  distance  of  five  nuki 
may  be  travelled  in  which  the  surfiEu»  is  almoat  perfectly  even.  The 
appearance  of  the  country,  owing  to  such  a  number  of  theae  local 
spots,  and  the  consequent  insulated  situation  of  many  of  the  peaka,  ii 
peculiar  to  that  quarter,  and  very  striking.  In  the  neighbourtiood  of 
Dhooara  Hath,  about  twenty  miles  from  Haurel  Bagfa,  a  pretty  extenaiit 
piece  of  tolerably  level  ground  is  to  be  seen,  and  similar  pieces  in  the 
neighbourhood  of  the  small  lakes,  which  are  to  be  seen  aboat  ten 
miles  above  Bhumowree,  on  the  road  to  Almorah.  With  the  ezoqiticMis 
here  stated,  (and  their  collective  sum  bears  but  trifling  proportion  to  the 
total  surfBkce,)  all  is  rugged  and  difficult,  a  succession  of  steep  and  kAy 
ridges  and  deep  glens. 

69.  The  lakes  mentioned  in  the  preceding  article,  coostitate  a  fieataie 
in  the  physical  description  of  this  tract  which  should  not  be  far  gotten. 
They  are,  however,  on  a  very  small  scale,  compared  with  the  grand 
system  of  mountains  to  which  they  belong.  One  of  them,  Hh^wn  lU, 
situated  about  ten  miles  above  Bhumowree,  on  the  Almonh  road,  » 
only  3,000  feetin  length,  by  2,400  in  breadth ;  the  depth,  however,  is 
said  to  be  very  great.  It  is  situated  at  the  lowest  point  of  the  valley, 
about  three  miles  in  length,  and  at  some  distance  from  it  appears  a  ooui- 
derable  pool,  which  is  at  present  connected  with  it  by  a.mnnin^  streaM. 
the  intermediate  ground  being  marshy /and  covered  with  flags.  These  dr- 
cumstancas  leave  no  doubt  in  the  mind  of  the  spectator,  that  the  vrhcde  of 
this  valley  once  formed  a  lake,  and  it  might  easily  be  restored  to  the  do- 
minion of  the  water,  by  damming  up  the  outlet,  which  the  present  kk 
has  found  for  itself.  The  elevation  of  this  spot  above  the  sea  is  4,200  feet 

70.  About  ^ye  miles  east  of  Bheem  Tal,  is  another  called  Nysee 
Tal,  having  nearly  the  same  extent.  A  little  beyond  this  is  a  third,  cafl- 
ed  Nakoon-ka  Tal,  and  besides  this,  some  others  of  much  less  ezteat 
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Within  ten  miles  of  Jytok,  near  Nahnn,  is  another  called  Ren  Kee  Tal. 
It  is  in  breath  about  400  feet,  and  in  length,  as  measured  by  the  peram- 
bolatcR',  one  mfle  and  a  half.  In  common  with  all  the  others  it  is  said 
to  be  of  great  depth,  and  to  abound  with  excellent  fish.  A  pool  at  the 
head  of  the  Tonse,  called  Resul  Kee  Tal,  and  thought  by  the  mountaineers 
to  be  un&thomable,  may  also  be  mentioned.  As  likewise  a  similar  pool 
at  the  head  of  the  Dinee  river,  one  of  the  feeders  of  the  Bhageerettee. 
The  waters  of  aO  these  are  perfectly  sweet  and  tasteless. 

71.  Along  the  foot  of  the  mountains  extends  a  tract  called  Bhabur, 
which  has  been  always  I  believe  reckoned  an  integral  part  of  the  moun* 
tains,  politically  speaking ;  it  is  of  considerable  elevation,  and  is  ferther 
distingQiahed  by  an  almost  total  deficiency  of  springs  or  running  streams, 
excepting  such  as,  issuing  firom  the  mountains  with  a  large  body  of 
mter  and  considerable  force,  make  their  way  through  it  without  having 
their  waters  engolphed. 

72.  It  is  bounded  to  the  southward  by  a  line  of  springs  or  water- 
heads,  which  is  also  the  northern  boundary  of  the  tract  called  the  Terrai, 
one  equally  distinguished  with  the  former  from  the  southern  plain 
country,  but  occasionally  annexed  to  it  and  occasionally  to  the  hills.  This 
tract  is  remarkable  for  its  moisture,  as  the  other  is  for  its  dryness. 
Water  in  the  driest  sea8<»i,  (March  1826,)  is  never  more  than  thirteen 
feet  from  the  surfeoe,  generally  much  less.  It  is  intersected  by  numer- 
ous streams,  which  with  the  inclination  of  the  surface,  affords  such 
fedlities  for  irrigation,  as  to  render  the  tract,  when  fiilly  cultivated, 
Ughly  productive. 

73.  The  Terrai  is  defined  in  its  southern  boundary  by  a  rise  or  step, 
which  nms  parallel  to  the  common  boundary  of  mountain  and  plain  land. 
This  rise  is  a  veiy  singular  feature  in  the  aspect  of  the  country,  and  forcibly 
impresses  the  spectator  with  the  idea  of  some  great  catastrophe  in  which 
water  has  been  thechief  agent.  The  height  is  variable,  and  occasionally 
18  as  much  as  thirty  feet,  sometimes  it  is  sudden  or  steep ;  and  it  is  then 
intersected  by  ravines,  the  effect  of  floods  in  the  rains ;  sometimes  it  is  gra- 
dual, and  it  is  then  liable  to  be  mistaken  for  an  undulation  of  the  sur- 
feee;  sometimes  it  consists  of  two  banks  or  steps,  and  occasionally 
eren  of  three ;  a  similar  step  or  break  in  the  surface  is  found  to  accompany 
the  course  of  each  of  the  rivers  after  quitting  the  mountains.  In  this 
cue,  it  forms  the  boundary  of  what  is  called  the  khadir,  which  as  may 
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be  understood  from  what  precedes,  is  a  low  tract  of  VBiiable  width  witlan 
which  the  river  has  its  bed.  These  appearances  correapoiid  exacdy  to 
the  banks  described  as  accompanying  die  rivers  in  the  Doon. 

74.  The  Terrai  may  then  be  considered  as  a  very  shallow  vaUef 
parallel  to  the  direction  of  mountain  land,  and  the  kkadirM  or  low  kmdi 
of  the  rivers,  as  so  many  transverse  vallies  commnnicating  witli  it.  Hui 
itself  is  a  presumption  that  the  rivers  have  not  formed  tfaeir  kkaHn, 
but  this  is  further  established  by  the  fact  that  the  kkadir  is  widest  in 
the  vicinity  of  the  mountains,  and  diminishes  as  the  river  flows  soudi* 
ward,  till  at  no  great  distance  it  disappears  altogether.  At  Bhogpoor 
on  the  Gkmges,  the  kkadir  is  of  great  width,  yet  in  the  highest  floods  in 
the  rains,  the  river  never  rises  to  its  level.  At  Durra  Nuggur,  the  kiadir  u 
from  five  to  seven  mUes  in  width ;  such  a  valley  could  never  have  beea 
scooped  out  by  the  stream  which  now  flows  there. 

75.  The  Terrai  being  thus  distinguished  by  a  faU  or  step,  is  usnally 
considered  very  low  in  comparison  with  the  low  country  south  of  it 
Such  however  is  not  the  case,  although  so  strong  is  the  deoeption  id 
looking  at  the  fiioe  of  the  country,  that  few  people  can  be  persuaded  of 
the  truth  of  the  matter.  Yet  a  little  reflection  virould  be  suffidoit, 
without  any  thing  like  measurement,  to  shew  that  it  is  a  deception.  The 
streams  which  take  their  rise  at  the  foot  of  the  Bhabur  all  flow  sootlir 
ward,  with  banks  of  nearly  equal  height,  and  currents  of  considerBlile 
force.  And  from  the  Bhabur,  which  is  so  high  as  to  be  visible  to  the  eye, 
there  is  no  sudden  descent  to  the  Terrai,  the  line  of  demaicaticm  beis^ 
traceable  only  frt>m  the  presence  or  absence  of  the  springs,  or  from  geo- 
logical considerations  connected  with  the  nature  of  the  deposits. 

76.  The  preceding  will,  I  hope,  give  some  idea  of  the  phyaicsl  fiei- 
tures  of  the  country  I  have  undertaken  to  examine,  without  which  the 
geological  description  must  be  in  a  great  measure  unintelligible.  Ilr 
two  classes  of  focts  are  so  connected,  that  it  is  impossible  to  aepu^ 
them ;  each  throws  light  on  the  other;  and  if  we  wish  to  trace  those 
general  relations  which  furnish  the  highest  and  most  interesdnf 
discussions  in  tins  new  science,  we  must  begin  by  taking  a  dear,  as 
well  as  comprehensive,  view  of  the  physical  aspect  and  arrangement  of 
the  surface. 

77.  It  is  my  intention  to  give  in  the  first  place  the  simple  geologietl 
details  as  observed,  in  order  that  a  clear  idea  may  be  had  of  what  is  u- 
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tiially  known,  aa  distingiiifihed  from  what  may  be  considered  matter  of 
opinkm  or  inference,  subjoining  an  attempt  to  combine  these  details 
into  something  like  a  83rstematic  view  of  the  general  stmcture  of  the 
tract,  adding  such  inferences  and  illustrations  as  have  occurred  to  me 
in  reconsidering  the  subject.  In  the  geological  details,  I  shall  follow 
out  the  extent  of  each  rock  as  yet  observed  separately,  and  in  the  order 
in  which  they  actually  occur,  beginning  with  the  highest  zone,  and  de- 
scending gradually  to  the  plains. 


SacTiON  II. 

ft 

GEOLOGICAL  DETAILS. 

78.  In  the  zone  of  the  Himmalaya,  the  only  rock  which  I  hare  yet 
observed,  I  mean  as  covering  any  extent,  that  is,  as  constituting  a  forma- 
tion, is  gneiss ;  other  rocks  are  found  it  is  true,  but  only  in  the  form  of 
veins  or  beds.  Gneiss  has. been  traced  from  Deao,  opposite  Muzzoolea 
near  Seran  in  the  western  comer  of  the  Survey,  by  Brooang  in  the  valley 
of  the  Buspa,  and  thence  ascending  to  the  Snowy  Pass  of  the  same 
name,  leading  into  the  Galley  of  the  Pabur.  In  this  Hne  the  varying 
level,  (5,500  to  15,000  feet,)  leaves  no  doubt  of  the  great  thickness,  as 
well  as  lateral  extent  of  this  formation.  It  is  not,  however,  every  where 
equally  obvious,  the  coating  of  debris  being  often  of  great  thickness  and 
covered  with  luxuriant  vegetation.  Frequently  the  only  trace  of  its  oc- 
currence consists  in  large  angular  blocks  lying  on  the  surface  or  im- 
bedded in  the  coat  of  debris.  This  may  perhaps  be  considered  incon- 
dunve  evidence  of-  the  existence  of  this  rock  as  a  formation,  but  the 
case  admits  of  no  other,  and  the  same  difficulty  meets  us  at  every 
step  in  these  mountains,  and  as  no  fragments  or  any  other  traces  occur, 
or  any  other  rock  in  this  tract,  with  the  exceptions  I  shall  presentiy 
mention,  we  shall  find  a  difficulty  in  saying  what  rock  is  found  below 
the  surfieu^,  if  we  find  it  necessary  to  deny  the  existence  of  gneiss. 

79.  This  rock  is  of  the  most  ordinary  character  in  the  greatest 
number  of  instances,  consisting  of  quartz,  felspar,  and  mica,  and  nearly 
in  the  usual  proportions.  It  seldom  contains  any  foreign  imbedded 
mineral.     The  felspar  is  almost  always  white,  seldom  grey,  and  only 
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in  one  instance  of  limited  occurrence  have  I  obsenred  it  of  reddish  hoe. 
The  quartz  is  most  commonly  white  and  semi-transparent,  oocasioa- 
ally  grey ;  the  mica  is  of  all  shades,  varying  from  direr  white  to  a  deep 
brownish  black ;  some  specimens  contain  both  extremes  of  ookmr. 

80.  There  are  three  distinct  types  of  structure  in  this  gneiss,  two  of 
which  are  well  separated,  both  in  appearance  and  position.  The  Imi- 
nar  which  is  often  contorted,  the  granular,^  in  which  the  lamuiir 
structure  is  often  obscure ;  and  what  may  be  termed  the  glandular.  Tk 
first  two  appear  to  pass  into  each  other,  and  to  be  irregularly  mixed 
together,  but  the  third  preserves  a  great  uniformity  of  appearance  om 
a  considerable  tract.  It  has  really  the  laminar  structure  as  atroogfy 
marked  as  the  first,  but  it  is  well  distinguished  from  it  by  the  imbed- 
ded lenticular,  or  round  nodules  of  felspar  which  it  contains,  and  which 
give  it  a  most  peculiar  appearance.  The  laminae  are  bent  round  these 
nodules,  which  have  a  foliated  structure,  and  are  sometimes  dispoaed  ia 
two  layers ;  the  line  of  junction,  which  coincides  with  the  axis  of  ds 
nodule  bdng  so  fiunt  as  only  to  be  perceptible  by  the  varying  refleetiaD 
of  l^ht  from  the  two  parts.  There  is  very  litde  doubt  but  this  tine  d 
junction  ccnncides  with  one  of  tiie  faces  of  composition  of  the  minenl 
but  I  have  not  yet  established  this  point  to  my  satisfaction. 

81.  The  dip  of  this  rock  appears  involved  in  some  obecoxity;  akog 
this  line,  at  least  it  presents  some  anomalies,  the  explanation  of  which  I 
have  yet  to  learn.  This  may  be,  nay  doubtiess  is,  partiy  owing  to  die 
frequent  concealment  of  the  rock  beneath  the  coating  of  debris,  teatii^ 
us  in  these  cases  to  form  our  judgment  from  the  configuration  of  the 
mountains,  with  reference  to  the  8i4es  of  slope  and  precipice.  Bfca 
this  test  sometimes  fiiils,  either  from  the  great  aocumulati0n  of  ddbris 
completely  modifying  the  superficial  forms  of  die  rode,  or  perhaps  fxtm 
the  absence  of  definitely  marked  stratification.  For  even  occasiaiiBlIf 
when  the  rock  itself  is  visible,  there  occurs  doubt  as  to  this  point,  Ik 
fissures  being  so  numerous  and  variable  in  direction,  as  to  render  it 
impossible  to  pronounce  which  are,  and  whidi  are  not  the  fines  of  fltia- 
tification. 

82.  FromDeaotoKungos,  the  dip  appears  to  vary  between  N.  and  B.. 


31  By  this  teim  it  is  not  meant  to  desi^ate  the  granitic  structure,  but  va    ^^  ^ 
tion  of  small  grains,  in  which  the  difference  of  the  felspar  and  quartz  is  often  diffirck 
to  be  aboertained. 
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being  often  N.  E.,  and  this  on  both  sides  of  the  Sutlcj,  the  angle  of 
iiM>ii«yfin«  being  about  30^.  One  measuiement  gave  N.  70®  B.  But 
near  Nicfaar,  again  it  appears  to  be  to  the  West  of  North,  the  inelina- 
tioQ  still  much  the  same,  or  even  less  than  80®.  A  very  remaxkable  aocky 
precipice  occurs  opposite  this  village,  traversed  by  numerous  rents  and 
fissures,  but  nothing  can  be  traced  like  marks  of  regular  stratification ; 
nor  can  even  a  line  from  the  neighbouring  strata  be  fimded  to  oeimect 
with  any  of  them ;  yet  firom  the  q>pearance  of  the  rock,  I  have  not  a 
doubt  but  that  it  is  gneiss.  Near  Keelba,  there  is  a  considerable  access 
to  the  rock,  whidi  is  a  perfect  laminar  gneiss,  yet  nothing  like  the  re« 
gularity  of  stntificalion  is  observable  in  it  either,  the  lines  running 
confusedly  in  every  direction. 

83.  At  Woongtoo  bridge,  the  stratification  is  also  very  obscure,  and  the 
natural  divisions  of  the  rock  very  various  indirection, but  as  the  laminar 
structure,  which  is,  or  ought  to  be,  discriminative  of  gneiss  is  here  often 
obscure*  if  not  altogether  wanting ;  the  rock  by  many  will  perhaps  be 
cooBidered  a  granite.  A  few  miles  beyond  this  bridge,  with  an  interval 
of  distinctly  stratified  rock,  a  similar  amorphous  mass  is  seen  on  the 
right  bank  of  the  Sutkj,  surmounted  by  regular  strata  of  gneiss  dipping 
S.  W.,  but  presenting  that  arrangement  which  has  obtained  the  name  of 
wedge-8lu^)ed  strata ;  the  upper  layers  approaching  more  and  more  to 
the  perpendicular  position.  On  this  side  (the  left  bank)  is  a  similar 
mass  of  gneiss,  but  with  an  opposite  dip,  (that  is  to  N.  E.),  and  with  the 
same  arrangement,  the  inclination  of  the  lower  strata  being  inconsider- 
able, while  the  superficial  are  nearly  vertical.  TkoB  appearance  struck 
me  very  much,  coining  on  me,  as  it  did,  after  a  long  and  patient  examina- 
tkm  of  the  Woongtoo  rock. 

84.  Beyond  the  irregularly  seamed  rock  noticed  as  oocuiring  near 
Keelba*  we  find  aperfectly  stratified  airangemflat  continuing  firom  a  oon« 
siderable  distance,  the  dip  pretty  regularly  N.  B.  and  the  inclination  be- 
tween 20®  and  30®.  Iliis  is  the  glandular  t^pe  noticed  article  8.  On  turning 
up  tlie  Buspa,  below  the  village  of  Brooang,  extensive  types  of  stratifica- 
tion are  seen,  but  with  a  S.  E.  dip,  and  aii  inclination  dF  about  25®.  This 
dip  continues  in  the  ascent  to  the  Pass  as  long  as  any  thing  like  strati- 
fication can  be  perceived.  But  in  the  last  4,000  feet  of  ascent,  the  rocks 
again  put  on  the  shattered  and  fissured  appearance  before  described,  and 
on  the  Vstn  itself,  nothing  like  stratification  can  be  tFEU)ed,  owing  to  the 
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intricacy  of  these  seams,  and  the  various  directioiis  in  whidi  they  lie. 
But  of  the  identity  of  the  rock  there  can  be  no  doubt,  aa  I  fiaminfld  it 
along  the  whole  of  this  line,  and  collected  numerous  qpmmnrw.  It  is  i 
gneiss  of  the  most  perfect  type.  The  Pass  is  strewed,  as  might  be  ex- 
pected from  the  appearance  of  this  rock,  with  huge  angular  Uodu.  I 
may  add,  that  on  the  South  side,  a  N.  B.  dip  is  again  met  wiA,  bat 
accompanied  by  a  considerable  change  in  grain,  and  a  thinner  hnuDsr 
structure.  This  observation  was  made  at  an  elevation  of  about  12j000 
feet  above  this ;  all  around,  the  ridges  appeared  with  the  same  fissored 
and  shattered  aspect,  while  the  river  (Pabur)  bed  is  strewed  with  fng- 
ments  of  every  size,  leaving  no  doubt  that  the  rock  is  gneiss. 

85.  The  only  imbedded  minerals  I  have  observed  in  thia  tract  are,  L 
mica  in  tabular  oystals,  but  not  well  defined,  nor  otherwise  of  any  psr- 
ticular  value,  (near  Seran) ;  2.  schorl  occasionally  sparingly  diasemiai- 
ted  in  small  prismatic  crystals  (near  Seran) ;  3.  garnets  of  a  Ug^ 
colour  than  usual,  small  and  sparingly  interqiersed,  their  figure  obaooR 
if  not  imperfect ;  4.  quartz  of  bluish  green  color  in  six-sided  prisas. 
occasionally  attaining  to  the  size  of  an  inch  in  diameter,  and  two 
or  three  in  length.  They  are  found  imbedded  in  a  granite  vein  near 
the  village  of  Keelba,  but  are  with  difficulty  separable  from  the  malrix. 
The  quartz  which  forms  the  regular  ingredient  of  this  granite  is  of  a 
light  grey  colour;  5*  it  is  said  that  copper  and  gold  were  foaaedj 
obtained  at  a  spot  between  Yanee  and  Keelba  on  the  right  bank  of  liie 
river,  but  that  the  workings  have  been  long  abandoned. 

S6,  Hornblende  rock  occurs  in  beds  in  the  ndghbouiiioods  to  Soi* 
Tanada,  and  Kemgos.  It  rarely  consists  of  the  pure  mineral,  moat  earn- 
monly  of  a  mixture  of  that  and  felspar.  It  is  sometimes  of  a  schistoK 
structure,  sometimes  of  that  which  I  call  the  deaveable.  The  two  types 
appear  to  pass  into  each  other  by  imperceptible  gradations ;  in  one 
only,  near  Seran,  could  I  pexoeive  any  thing  like  a  transition  or 
of  the  gneiss  into  this  rock,  the  change  in  the  other  instancea  bei^ 
sudden,  and  the  contrast  marked.  These  beds  are  generally  of  voj 
limited  extent,  seldom  more  than  a  few  yards,  particularly  betvpeei 
Deas  and  Suran,  in  which  line  they  are  also  numerous.  Near  Tanii. 
the  bed  is  larger  and  occupies  the  whole  of  the  mountain  side,  foraiaf 
the  ascent  to  the  village.  A  bed  of  micaceous  schist  occurs  near  Sens, 
and  one  of  compact  quartz  rock,  forming  a  precipice  of  great  mi^* 
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nitode.    At  the  confluence  of  the  Buspa,  the  road  lies  along  the  foot 
of  this  maas,  and  is  strewed  with  fragments  from  it. 

87.  Granite  veins  are  evidently  numerous  in  the  neighbourhood  of 
Wongtoo  bridge^  for  among  the  fragments  that  are  met  with  for  several 
miles  on  each  side,  we  obaerve  a  proportion  of  them  to  be  granite.  These 
fragments  often  present  undeniable  evidence  of  their  veinous  origin  in 
retaining  part  of  the  gneiss  which  formed  the  wall  of  the  vein,  and 
it  was  this  circumstance,  combined  with  the  low  proportion  they  bear  to 
tiie  fragments  of  the  gneiss,  that  first  suggested  the  idea  of  their  being 
derived  from  that  source.  But  there  can  be  no  doubt  on  this  subject, 
88  in  the  immediate  neighbourhood  of  the  bridge,  just  before  descending 
to  the  river  bed,  these  veins  may  be  seen  in  gpreat  number  intersecting 
the  gneiss,  most  commonly  in  a  direction  from  N.  E.  to  S.  W.,  and  again 
in  the  anomalous  rock  at  the  bridge. 

m 

88.  The  granite  <tf  these  veins  is  always  of  a  large  grain,  and  is 
remsrkable  for  the  very  large  proportion  of  felspar  it  contains,  the 
mica  being  comparatively  deficient.  The  felspar  is  white  and  foliated, 
the  quartz  of  a  light  grey,  the  mica  generally  brown.  No  difference  of 
composition  is  observable  between  the  middle  and  the  sides  of  the  veins, 
nor  any  change  in  the  gneiss  in  its  neighbourhood.  The  breadth  is 
very  various,  and  equally  so  the  extent.  The  former  Is  from  a  few  inch- 
es to  several  hundred  feet.  Hiey  occasionally  divide,  but  they  cannot 
be  said  to  ramify,  at  least  not  in  a  remarkable  manner. 

89.  The  rock  which  occurs  at  the  bridge,  and  which  contains  the 
lazgest  of  these  veins,  is  something  of  an  anomalous  nature,  and  might 
be  adduced  as  an  instance  of  that  transition  between  gneiss  and  granite, 
which  has  been  so  often  observed.  Some  specimens  would  certainly  be 
considered  to  belong  to  the  former  title,  while  others  might  be  chosen, 
which  would  as  certainly  be  referred  to  the  latter.  It  has,  however,  in 
mineralogical  aspect,  a  strong  resemblance  to  the  more  well-defined  gneiss 
in  its  neighbourhood,  while  it  has  none  whatever  to  the  granite  veins.  I 
may  add,  that  its  occasional  want  of  a  distinctly  laminar  structure,  and 
the  indistinctness  of  its  stratification,  are  the  only  obstacle  to  its  being 
considered  identical  with  the  surrounding  accurately  defined  gneLss.'* 

32  It  has  been  usual  to  call  anomalous  rocks  of  this  description  granitic  gneiss,  but 
the  mere  giving  it  a  name  aAnds  no  new  information,  nor  in  any  way  settles  the  doubt 
•s  to  which  type  of  rocks  it  should  be  geologically  referred. 
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However  this  may  be,  I  ou^t  to  notioe  that  it  is  of  liouted  extent  in 
this  direction,  certainly  not  exceeding  a  square  of  500  yuds. 

90.  The  band  of  gneiss  thus  traced  out  from  a  recent  vimt,  may  hsfe 
its^limits  increased  by  a  reference  to  notes  made  in  a  former  joinmey.  lie 
particulars  will  not  be  so  minute,  and  specially  the  dip  and  jndiimlimi 
are  wanting,  as  an  examination  of  the  rocks  was  thai  a  aeoondary  otgect, 
and  the  subject  not  so  fiuniliar.  But  they  will  be  sufficient  to  fwhiMJah 
the  great  extent  of  the  gneiss  formation,  and  I  ought  to  add,  tiiat  of  the 
few  particulars  I  am  to  mention,  there  can  be  no  doubt;  as  I  made  an 
ample  collection  of  specimens  whidi  I  afterwards  examined  at  my  leisoie* 
with  the  opportunity  of  consulting  those  who  were  well  acquainted 
with  the  subject. 

91.  On  the  (ionass  Pass,  five  and  half  miles  east  of  the  Brooang  Fbh, 
(Art  84,)  and  elevated  15,516  feet  aboye  the  sea,  the  rode  is  a  amfl 
grained,  daric  coloured  gneiss,  with  tiie  lamina  rather  indistinct,  and  often 
breaking  with  a  conchoidal  fracture.    The  dark  colour  is  owing  to  tiu 
mica,  whidi  is  black.    The  ingredients  are  most  intimately  mixed,  and 
scarcely  to  be  discriminated  by  the  unassisted  eye.  In  tJie  descent  tfaenoe 
tothebedof  theBuspa,  (about  9,000  feet,)  the  rock  is  seldom  visible,  bat 
at  Single  (9,178),  and  thence  in  the  ascent  to  the  HarungPtea  (14,500), 
the  rook  is  gneiss.  At  Mibar  (9,698),  the  same  rock  prevaila,  and  iodeed 
as  far  as  Pooaree  on  the  Sutlcj,  between  Pooaree  and  Poorboonnee,  a 
crumbly  white  granite  ia  met  with,  the  type  of  whidi,  aa  fiur  as  my 
memory  can  guide  me,  is  to  be  found  in  other  parts  of  these  monnfanns. 
and  will  be  described  further  on  (Art  264).    From  a  recent  examinacioa 
between  Poorboonnee  and  Reeba,  masses  or  beds  occur,  but  of  linuted 
extent,  of  a  rock,  consisting  almost  wholly  of  felqMur,  generally  ia  a 
state  of  decomposition.     It  is  probably  a  granite.    From  Reba  to 
Rispa  is  again  well-defined  gneiss,  which  on  the  ascent  above  Moonn^, 
is  exchanged  for  day  slate.     The  day  slate  continues  by  Niasvif 
to  very  near  Dabbling.   Just  above  Dabbling,  a  mass  of  gvamte  o& 
curs,  the  true  relation  of  which  I  cannot  attempt  to  give  at  tUi 
distance  of  time.    From  Dabbling  to  Shipkee  gneiss  prevails,  die  kmiaa 
and  even  strate  frequently  very  mudi  contorted,  particularly  at  a  pR- 
dpice  in  the  river  bed  between  Doobling  and  Namja.    Between  Namjt 
and  Shipkee^  it  ia  imperfectly  laminar,  has  a  small  grain,  and  is  d 
a  bluish  grey  colour.    Beyond  Shipkee,  that  is  east  of  it,  as  £r  as  it 
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could  be  judged  of  by  contour,  the  mountaina  would  appear  to  be  day 
date. 

92.  To  the  norlii  of  Shipkee,  between  the  Sutlej  and  the  Speetee 
men,  m  gneiss,  with  some  patches  of  granite,  but  whether  veins  or  beds, 
must  be  left  for  determination  on  a  future  vint.  This  gneiss  continues 
again  by  Nako  to  Shalkur,  beyond  which  it  is  succeeded  in  the  neigh- 
bonrhood  of  Soomra  and  Laree  by  day  slate.  We  have  thus  traced  gneiss 
very  nearly  to  the  confines  of  our  possessions.  In  returning  down  the 
right  bank  of  the  river,  we  find  it  equally  prevalent,  the  whole  way  firom 
Sfaalkor  to  Woongtoo,  with  the  following  inconsidentble  exceptions ;  lime* 
itone  occurs  in  the  bed  of  the  Yoolhmg,  which  joins  the  Sutiej  near 
Leoo,  and  again  on  the  Hungrung  Pass,  (14,000  feet.)  Whether  these 
masses  are  connected,  or  fo^  two  distinct  beds,  must  be  left  for  ftiture 
deciskn.  Ghranite  is  found  in  the  neighboured  of  Rarung,  Meero,  and 
Rogee :  with  these  exceptions,  and  perhaps  an  occasional  bed  of  mica 
ilate  and  quartz  rook,  the  whole  of  this  line  is  gneiss. 

93.  The  preceding  account  of  the  rocks  of  this  tract,  derived  from 
recollection,  agrees  in  the  main  with  one  published  in  the  first  volume 
of  the  Geological  Transactions,  new  series,  drawn  up  by  Mr.  Colebroke, 
from  specimens  forwarded  by  Captain  Gerard,  who  also  traversed  that 
route.  The  chief  difference  is  in  my  assignment  of  gneiss  as  the  rock 
foimation,  giving  to  all  the  others,  with  the  exception  perhaps  of  the  clay 
slate  near  Mooning,  the  subordinate  character  of  beds  or  veins.^'  I  may 
here  add  two  other  observations  from  that  paper,  which  are  not  to  be 
found  in  my  notes,  but  are  of  importance.  The  dip  is  noticed  at  Pooaree 
as  being  B.,  and  tiie  angle  of  inclination  25**  to  30^.  The  other  is  a 
notice  of  the  rock  found  on  the  Shatod  Pass,  about  five  miles  west 
of  the  Borunda  Pass,  and  elevated  15,000  feet,  which  is  stated  to  be 
gneiss. 

94.  We  may  now  move  eastward,  and  we  shall  find  at  the  source  of  the 
Tonse  (12,800  feet)  gneiss  again,  of  a  dark  grey  colour,  fine  grain,  and 
conchddal  fracture.    This  gneiss  contains  so  large  a  proportion  of 


33  It  will  be  readily  understood,  that  a  series  of  specimens  collected  by  a  person 
not  conversant  with  geological  enquiry,  whose  attention  too  was  strongly  occupied 
by  another  subject,  may  well  fail  to  exhibit  the  relative  extent  of  each  rock;  such 
a  collection  can  give  us  no  assistance  in  discriminating  insulated  beds  from  alter- 
nating foimations,  or  either  of  these  from  veins. 
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quartz,  and  is  so  hard,  as  to  afford  sparka;  at  Jumnpotree,  also  the  pre?ifl- 
ing  masses  are  gneiss ;  quartz  rock  also  occurs,  but  in  subordinate  quan- 
tity. From  Junmootree,'^  a  route  passes  in  the  bed  of  the  Bhagfaeerettee 
at  Sookee,  reaching  in  two  intances  an  elevation  of  about  15,000  feet 
(Bamsoora  and  Chaigu  Pass.)  The  whole  of  this  line  is  gneiaa.  From 
Sookee  again,  in  the  upper  part  of  the  course  of  the  Bhageerettee.  we 
met  with  scarcely  any  other  rock ;  granite  I  have  only  seen  in  finagmeata. 
The  snowy  peaks  at  the  head  of  this  river  are  distinctly  stratified,  and 
have  all  the  appearance  of  the  neighbouring  accessible  gneiss.  In  the 
Jahnuvi,  gneiss  continues  to  Neehng,  where  it  is  succeeded  eastward  bf 
clay  slate.  The  valley  of  the  Chor  (thief)  river,  which  is  a  feeder  of  the 
Jahnuvi,  and  springs  from  that  point  in  which  the  Buspa  also  oiiginstieB, 
but  with  an  opposite  course,  appears  to  be  also  formed  of  this  rode 

95.  We  have  now  reached  the  Kalee,  (branch  of  the  Alnkmnnda), 
and  here  the  recent  examination  of  this  tract  equally  established  the  pic- 
valence  of  gneiBS,  from  Ookee  Muth  Joola  (rope  bridge)  to  Kednmantfa, 
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the  source  of  the  river.  In  this  gneiss  the  mica  is  often  black,  and  the 
quartz  glassy,  and  in  one  solitary  instance  if  I  am  not  mistaken,  it  adnuti 
of  hornblende  as  an  ingredient  in  addition  to  the  other  three  more  usdi] 
ones.  The  most  marked  varieties  in  structure  or  mineralogical  aiqpectaie 
the  following :  Near  Nalaputtun,  the  laminsB  are  undulated,  the  quan- 
tity of  felspar  diminishes,  and  I  think  it  passes  into  a  micaceous  adiist 
at  length  by  the  almost  total  loss  of  this  mineral;  beyond  Mykondi, 
numerous  fragments  occur  of  the  glandular  type  before  described,  sad 
which  is  afterwards  seen  in  Litee,  in  an  immmiMf*  predploe  fonning  a 
beautiful  natural  section  at  the  foot  of  the  descent  to  Jilmilputtu. 
Some  of  the  nodules  have  even  a  rounded  appearance,  similar  to  that  of 
rolled  pebbles;  hornblende  occurs  in  addition  to  the  usual  ingxe^ents  in 
specimens  obtained  between  Mykunda  and  Ukrot  Kothee.  This  iwk 
is  also  remarkable  for  containing  a  peculiar  mineral,  which  I  shall  pre- 
sently have  occasion  to  describe  more  particularly.  Near  Ukrot  Kotfaie, 
it  has  all  the  aspect  of  quartz  rock,  exhibiting,  what  may  be  called,  t 
transition  into  that  congenerous  formation.  It  gradually  loses  its  mica, 
and  appears  at  last  to  be  a  mere  mixture  of  quartz  and  felspar,  Ihe  frae- 
ture  conchoidal  and  laminar,  structure  very  obscure.    Beyond  Oowzee 

34  Mr.  Fraser,  who  tFa?ened  this  route,  gives  the  same  account  of  the  rocks,  mi 
particularly  dwells  on  the  stratified  aspect  of  the  lofty  peaks. 
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Koond,  occon  a  type  in  which  the  nodules  of  felspar  aaaume  a  lenti- 
cular shape.  The  ground  being  a  dark  grey,  and  this  mineral  of  a 
snowy  whiteness,  makes  it  occasionally  a  very  beautiful  rock.  Beyond 
Bhyro  Ghate,  the  rock  u  scarcely  accessible  in  situ,  but  the  ang^olar 
fragments,  which  are  very  numerous,  are  sufficiently  indicative  of  its 
nature,  and  prove  that  the  surrounding  peaks  and  ridges  are  chiefly, 
if  not  wholly,  gneiss.  And  the  conespondenoe  of  appearance  between 
the  nearer  ridges,  which  have  evidently  famished  these  fragments,  and 
the  great  Soommero  or  Kedumanth  peak  attest  the  fiict  that  here  also, 
as  at  the  head  of  the  Gkmges,  this  rock  attains  an  elevation  of  nearly 
23,000  feet. 

96.  The  dip  of  this  rock  is  more  regular  within  this  tract  than  in  the 
neighbourhood  of  the  Sutlej.  In  the  bed  of  the  river  below  Ookeemauth, 
near  the  Joohi,  it  was  observed  to  be  from  8^  to  20^  N.  E.,  while 
tiie  inclination  was  30^.  Between  Mykunda  and  Bhet,  the  dip  was 
found  to  be  twenty-five  to  forty-five  N.  W.,  and  a  little  beycmd  this,  due 
North.  Beyond  Mykunda  again,  it  was  observed  50^  N.  £.  Beyond 
Borosa,  it  is  also  B.  of  N. ;  but  the  strata  have  a  sec<mdary  set  of  divi- 
sions which  are  at  right  angles  to  the  former,  and  consequentiy  dip  in 
tilie  opposite  direction.  The  first  set  have  but  littie  inclination.  The 
ktter  are  nearly  perpendicular.  This  is  an  appearance  often  met  with, 
and  it  is  sometimes  difficult  to  say,  which  are  and  which  are  not  the 
itratiform  divisions.  Those  have  been  ga:iera]ly  adopted  which  corres- 
pond to  the  general  run  of  the  neighbouring  strata.  At  the  fine  section 
near  Jilmilputtun,  the  strata  which  are  firom  four  to  ten  feet  in  thick- 
neas,  dip  10^  N.  B.,  at  an  inclination  of  30^.  After  crossing  the  river, 
the  dip  is  30^  N.  E.,  the  inclination  the  same. 

97.  The  only  beds  observed  are  one  of  micaceous  schist  near  Nalaput- 
ton, — ^if  this  be  not  indeed  a  gneiss  with  less  felspar  than  usual,  and  an 
instance  of  that  oscillation  which  is  observed  between  rocks  so  nearly, 
allied  in  origin  and  structure  as  these  two  }  It  is  remarkable  for  con- 
tuning  the  largest  garnets  (common)  I  have  seen  in  these  mountains. 
Hieir  figure  is  however  irregular.  The  specific  gravity  I  determined  to 
be  aboat  3.8,  Hiis  is  rather  higher  than  the  determination  hitherto 
made,  but  I  think  it  must  be  evident  to  any  one,  who  will  examine  the 
uninterrupted  series  of  gravities  between  common  and  precious  garnets, 
ind  will  also  consider  the  variations  in  the  analysis,  that  the  former  is 
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merely  a  more  or  leas  impure  specimen  of  the  latter.     The  degree  o£ 
imparity  may  be  estimated  from  the  specific  gravity. 

98.  Between  Bhet  and  Mykunda,  also,  occurs  a  bed  of  micafiwina 
schist  under  much  the  same  drcumstanoes  as  at  Nalapatton,  that  is 
to  say,  containing  felspar  in  small  quantity  ;  the  contact  with  tiie  well- 
defined  gneiss  not  being  visible,  so  as  to  allow  it  to  be  ascertained 
whether  it  be  a  bed  or  a  mere  modification  of  the  more  general  rock. 
Beds  of  hornblende  rock  are  very  common,  but  always  of  limited  extent; 
as  before  observed,  they  seldom  consist  of  the  pure  mineral,  almost 
always  of  a  mixture  of  that  and  felspar*  Occasionally  this  rock,  bf 
the  decomposition  of  the  hornblende  and  oxidation  of  the  iron  it  con- 
tains, acquires  a  rusty  colour,  and  an  earthy  composition.  In  this  case  it 
is  soft,  and  partially  disintegrated.  And  a  mass  of  a  similariy  disin- 
t^rated  rock,  but  of  a  yellowish  grey  colour,  is  found  in  its  vicinity.  It 
is  probably  a  decomposing  gneiss.  A  rock  something  similar  ocean 
again  in  the  ascent  to  Gunness  Ghata  from  Jilmilputtun.  The  oompoai- 
tion  is  arenaceous,  consisting  of  quartzose  particles  in  a  white  earthy  beaia^ 
This  is  also  probably  a  gneiss,  though  from  the  absence  of  every  tfaiag 
like  the  stratified  structure,  I  am  more  inclined  to  consider  it  a  granite. 
But  the  name  is  of  little  moment ;  whether  gneiss  or  granite,  it  is  of 
limited  extent,  and  being  auch  as  I  have  described,  ia  suizoonded  oa 
every  side  by  gneiss.    It  does  not  contain  mica. 

99.  No  granite  veins,  unless  the  preceding  can  be  oonsidered  one, 
were  any  where  to  be  observed.  But  fragments  of  great  variety,  sin 
and  beauty  may  be  seen  in  the  small  valley  at  the  head  of  the  river  nev 
which  the  temple  of  Kedumauth  stands ;  all  these  consiat  in  great  pn>* 
portion  of  febpar,  containing  very  little  quartz,  and  much  less  mica; 
some  want  the  mica  altogether,  some  the  quartz.  The  fd^iar  ii 
always  white  or  grey,  in  the  former  case  perlectiy  opaque,  in  the 
latter  translucent.  The  quartz  is  generally  grey,  the  mica  sometimes 
a  deep  Uack.  Those  compounds  which  consist  of  the  tranafaiceBt 
variety  of  felspar  and  black  mica  without  any  quartz,  are  extremi^ 
beautiful,  and  could  this  rock  be  obtained  in  any  quantity,  it  woald 
pay  for  its  transport.  But  the  small  quantity  in  which  eadi  tjrpe 
occurs,  is  equally  remarkable  with  the  great  variety  of  them,  and  thdr 
total  dissimilarity  to  the  granites  found  in  more  southern  localitiBfc 
They  are  all  angular,  appear  to  be  of  recent  firacture,  and  with  thoie 
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net  with  near  Wongtoo*  (Art.  87,)  doubtiess  portions  of  veins,  ss  in 
msny  the  same  circnmstance  may  be  observed  which  was  observed 
tbete,  the  adherence  of  part  of  the  containing  rock  to  one  of  the  sides  of 
the  vein.    This  is  always  gneiss. 

100.  In  the  bed  of  the  Mundaknee,  or  Kalee  as  it  is  more  usually 
called,  below  Ookeeniauth,  many  very  large  rounded  blocks  are  scattered 
about,  of  a  granite  very  much  resembling  the  anomalous  rock  at 
Wongtoo  bridge ;  it  contains  angular  nodules  of  a  crystalline  felspar 
imbedded  in  a  granite  paste.  This  felspar  is  here  of  the  glassy  variety, 
and  it  is  the  only  example  of  the  mineral  I  have  ever  found.  These 
Uocks  have  a  smooth  tnafuse,  unlike  the  rough  and  granular  appearance 
kft  by  the  phenomenon  of  desquamation  to  which  granite  is  subject, 
and  to  which  so  many  granite  boulders  owe  their  origin.  If  these 
boulders  have  been  also  formed  by  this  cause,  it  in  equally  certain  that 
they  have  undergone  also  the  attrition,  which  alone  could  have  smoothed 
their  surfaces  to  the  degree  observed. 

101.  The  only  imbedded  mineral  of  any  interest  in  this  quarter,  is 
one  occurring  in  small  amorphous  grains.  It  is  of  a  bluish  grey  colour, 
tnmsluoent,  a  vitreous  lustre,  and  uneven  fracture.  It  is  very  easily 
tangible,  hardness  5.5:  6.0.  The  composition  is  impalpable.  The 
quantity  I  was  able  to  procure  was  so  small,  that  I  do  not  lay  much 
stress  on  the  determination  of  its  specific  gravity  which  appeared  to 
be  2.3.  It  is  certainly  not  under  2.2,  nor  more  than  2.4.  Before 
tiie  blowpipe  it  is  infusible,  but  decrepitates.  It  is  not  afFlected  by  adds. 
This  character  does  not  agree  with  any  mineral  jet  described,  yet  I 
should  wish  to  obtain  it  in  greater  quantity,  and  subject  it  to  a  more 
leisurely  examination  before  I  pronounce  it  new,  in  all  but  geological 
atoation  and  infusibility.  Before  the  blowpipe,  it  comes  very  near  the 
species,  empyrodox  quartz.* 

102.  Some  of  the  fragments  of  gneiss  found  at  Kedumauth,  contain 
kyanite  in  fiat  prisms,  from  half  an  inch  to  an  inch  in  length,  and  about 
one-twentieth  to  one-third  of  an  inch  in  breadth.  Cinnamon  stone  in 
grains  is  also  to  be  found  in  them.  The  granite  fragments  abound  in 
schorl,  under  its  common  figure  of  three-sided  prisms,*  the  lateral  angles 
replaced,  terminated  by  obtuse  trihedral  summits.  The  largest  I  ob- 
served, vras  about  an  inch  in  length  and  half  an  inch  in  diameter,  but  the 
small  crystals  are  always  best  defined.      Hyacinth  is  more  rare,  and  the 
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crystals,  which  are  quadnngular  prinns,  tenninated  hy  qoadiiktenl 
pyramids  set  on  the  angles  are  very  small,  not  more  than  ooe-tweiuklli 
oi  an  inch  in  their  largest  dimensions.  Carbonate  of  lime»  (calcaRou 
spar,)  was  observed  only  in  one  specimen. 

103.  In  tracing  this  formation  of  gneiss  eastward,  we  find  it  aooom- 
pany  us  from  the  bridge  under  Ookeemanth,  by  Krokee  and  Oosaiee,  ia 
the  ascent  to  ihe  Toongnath  Ftos,  (10,000  feet.)  Near  Krokee,  it 
contains  the  bluish  grey  grains  described.  Art.  101.  At  Ooearee  it  is 
chloritic,  the  mica  having  given  way  to  this  mineral.  The  quartz  ii 
rather  in  gpreater  abundance  than  usual,  which  renders  it  radier  a  hard 
stone,  and  as  the  laminae  are  very  much  undulated  in  the  south  waJl,  and 
the  rock  splits  readily  into  masses  of  the  required  thickness,  it  is  foimd 
valuable  as  a  mill-stone,  and  is  much  sought  after  on  the  Fass.  We&- 
characterised  gneiss,  of  a  small  grain,  and  marked  schistose  structiire, 
occurs.  The  dip  was  observed  to  be  N.  20*  B.  It  was  partionbaif 
obvious  in  the  arrangement  of  the  mountain  slopes  and  precipioea.  Fig.* 
will  give  some  idea  of  this  appearance. 

104.  Beds  of  hornblende  schist,  as  usual,  are  met  with,  sometimes  in 
a  state  of  decomposition,  (between  Krokee  and  Oosaree),  sometimes  per- 
sistent (on  the  Pass),  but  in  a  very  small  quantity.  It  is  here  succeeded 
laterally  by  clorite  schist,  which  also  occupies  a  very  small  space, 
some  very  large  masses  of  quartz  rock  are  observed,  which  have  evi- 
dently been  derived  from  the  lofty  crest  that  crowns  tins  Pass  to  the 
north.  A  small  strip  of  granite  of  a  middling  grain  and  ordinary  aspect; 
occupies  the  eastern  edge  of  the  Ftos,  and  is  I  think,  part  of  a  vein.  In 
the  descent  in  the  Fass  no  rock  is  seen  in  situ,  but  the  fragments  are  all 
gneiss,  and  one  type  in  particular  is  singularly  beautifrd,  having  tiun 
prisms  of  kyanite  dispersed  through  it  in  great  abundance,  thus  giving  it 
somethiag  of  a  porphyritic  aspect. 

105.  The  next  locality  vrithin  the  elevated  zone  where  gneiss  his 
been  traced,  is  at  Dampa  on  the  Gk>oree  river.  It  was  there  observed 
under  two  types,  interstratified  with  one  another.  The  one  a  light  grey, 
having  much  the  appearance  of  quartz  rock,  the  other  darker  coloured 
and  larger  grained,  resembling  the  rock  near  Zanee  on  the  Sutlej  and 

*  The  figures  referred  to  here  and  other  parts  of  this  report  are  wanting,  for  tht 
same  reason  that  has  interfered  with  the  preparation  of  the  sections.  They  will  be 
forwarded  hereafter. — MSS. 
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Jibni^uttun  on  the  Mundaknee.  The  two  ty^pcB  are  intentratified. 
The  dip  is  very  regularly  N.,  a  litde  E.,  and  the  strata  are  oocaaionally 
curved  amongst  the  fragments,  besides  gneiss  which  constitates  the  ma- 
Jor  part.  Quartz  rock  was  observed,  and  a  few  spots  of  hornblende  rock, 
bat  none  of  granite. 

106.  From  this  point  in  the  ascent  to  the  village  of  Sacen,  gneiss  is 
the  only  rock  observable.  Thence  descending  to  the  Nullah,  and  as- 
cending to  the  FtoB  called  Chabinna-ka-Dooia,  devated  9,000  feet,  the 
same  rock  continues,  and  in  the  whole  line  of  so  ordinary  a  type,  and  pre- 
senting BO  litde  new  or  anomalous,  as  to  afford  no  room  for  descrip- 
tion  or  remark.  It  yet  accompanies  us  onward  round  the  head  of  the 
Soorung  glen  to  the  Pass  of  Rooroo  Dhooroo,  elevated  10,000  feet ;  the 
line  of  route  then  descends  to  a  Nullah,  (elevation  6,000  feet) .  Gneiss  the 
whole  way.  It  ascends  and  descends,  passing  round  the  head  of  a  valley, 
and  finally  crossing  Sere  Soongur  Khan,  a  Ftos  elevated  10,000  feet, 
descends  by  Naneik  into  the  bed  of  the  Ramgunga,  having  yielded 
no  rock  but  gneiss  in  all  that  line,  not  even  a  solitary  bed.  I  ought 
however  to  notice  that  in  a  very  g^reat  proportion  of  this  distance  the 
coat  of  debris  is  of  an  enormous  thickness,  and  covered  by  a  most 
Inxoriant  vegetation.  In  the  bed  of  the  Ramgunga,  the  dip  was  observed 
N.  5^  W.,  the  inclination  being  15®.  There  were  however  two  other 
aets  of  divisions,  but  not  equally  strongly  marked. 

107.  The  preceding  comprehend  the  most  northern  observations  of 
the  extent  of  this  rock.  I  shall  now  follow  out  its  southern  boundary, 
which  as  it  presents  some  anomalies  and  irregularities,  I  have  chosen  to 
separate  from  the  previous  detail  in  order  to  avoid  confusion,  and  to 
present  in  a  clearer  light  the  &ct  of  the  great  lateral  extent  of  this 
fonnatioii.  I  have  not  the  least  doubt,  that  a  greater  field  of  observation 
win  establish  the  general  prevalence  of  gneiss  over  the  whole  of  what  I 
have  called  the  zone  of  the  Himmalaya.  It  is  true  that  this  is  mere 
opinion,  but  it  is  the  opinion  of  one  who  has  considered  the  outlines 
of  the  mountains  with  reference  to  their  geological  structure,  and  who 
may  be  said  to  have  viewed  the  whole  of  it  at  greater  or  less  dis- 
tances. 

108.  I  shaU,  as  before,  begin  with  the  western  parts,  taking  up  my 
account  at  Deas  on  the  Sutlej  where,  as  I  mentioned,  gneiss  occurs  of  a 
well  characterised  type.     In  the  bed  of  the  Nullah,  between  Deaoo  and 


liv  Report  of  the  Mmeraloffical  Survey  [No.  126*. 

Muzzooleea,  may  be  seen  a  bed  of  chloritic  sdiist.  Dipping  oonfionn- 
ably  with  the  gneiss  it  oscillates  on  one  side  towards  tBlcoee  scbist,  on 
the  other  towards  chloritic  gneiss.  The  latter  change  is  seen  wfaoe 
it  comes  into  contrast  with  the  gneiss.  This  intermediate  rode,  as 
it  may  be  called,  is  much  intersected  by  yeins  of  scaly  dilorite  in  wUdi 
quartz  is  also  interspersed.  Hie  vans  are  very  tortaoiUy  and  tlie  qoaitz 
always  follows  the  course  of  the  chlorite.  In  the  asoe&t  to  the 
Kutedoma  Pass,  just  below  the  village  of  I>ama»  gneiss  was  observed, 
but  of  limited  extent,  and  no  other  rock  was  visible. 

109.  Between  this  Pass  and  Putenoo  I  find  no  notice  of  the  rock, 
owing  I  suppose  to  thick  debris  below  Putenoo.  In  the  route  leadiBg 
down  that  glen,  one  of  the  feeders  of  the  Nowgree  (to  Roan  on  the 
latter  river)  chloritic  and  talcose  schists  are  the  only  rocks  observed, 
these  rocks  frequently  contain  quartz.  The  dip  is  generally  north. 
The  contact  of  the  gneiss  with  the  new  rocks  could  not  be  diacoveied. 
In  the  bed  of  the  Nowgree  occurs  an  anomalous  variety  of  taloose 
schist,  or  perhaps  rather  quartz  rook.  It  is  a  mixture  of  sflvery  tde 
and  jquartz,  but  is  not  schistose,  having  more  the  amarphons  aspect 
of  granite.  It  contains,  disseminated  in  grains,  a  mineral  with  the  lustre 
of  quartz,  semi-transparent,  varying  in  colour  from  a  bhiiah  white  to  an 
indigo  blue.  It  does  not  appear  to  have  any  cleavage.  The  quantity 
was  too  small  to  determine  the  specific  gravity.  It  is  infusible  per  je. 
With  soda  it  forms  a  dear  glass.  This  rock  has  been  meet  within 
very  distant  localities,  and  will  be  often  referred  to.  At  this  place  it  it 
intersected  by  patches  or  veins  of  chlorite. 

110.  In  the  ascent  from  the  Nowgree,  fragments  of  a  subsdustose 
rock,  of  a  greenish  colour,  may  be  seen,  containing  probably  hambknde, 
besides  chlorite ;  still  higher  on  the  pass  above  Birsoot,  straigbt  l^jwinaf 
chlorite  schist  prevails.  In  descending  to  the  stream  below  Ketoo,  the 
same  rock  continues,  but  having  a  fibrous  structure;  it  contains  nodnks  of 
quartz,  and  the  chlorite  is  always  observed  to  be  bent  round  them.  The 
dip  was  found  here  to  be  S.  £.  In  the  bed  of  the  stream  blodcs  of  gneiss 
are  seen,  but  no  occurrence  of  it  in  situ.  Chlorite  schist  continues  to  the 
foot  of  the  ascent  leading  to  the  village  of  Koolior,  when  it  is  exchanged 
for  a  grey  fibrous  argillaceous  schist,  irregularly  cleavable  with  a  acsif 
granular  fracture.  The  dip  here  was  also  found  to  be  S.  E.  IVobabh 
this  latter  is  in  reality  but  a  variety  of  chloritic  schist.    As  long  how- 
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ever  as  the  green  coloar  is  made  the  discrimiiiatiTe  character  of  chlorite^ 
deflcriptiTe  geology  miiBt  notice  it  as  a  change. 

111.  This  latter  rock  continues  in  the  ascent  beyond  Teda,  assuming 
latterly  a  magnesian  character,  and  containing  veins  of  quartz.  The 
transition  between  magnesian  day  slate,  and  talc  akte  with  which  chlo- 
rite slate  is  associated,  is  so  common,  as  to  render  the  above  conjecture 
probable ;  masses  of  a  rock  which  might  be  called  quartz  rock  are  then 
met  with.  It  is  of  a  fine  granular  composition  and  slaty  structure ;  a  little 
hi^ier  an  enormous  precipice  occurs  formed  of  the  projecting  ends  of 
the  strata,  and  facing  the  north.  This  rock  is  a  gneiss  of  a  grey  colour, 
fine  granular  composition,  and  perfect  schistose  structure,  and  the  dip,  it 
would  appear  from  the  above,  must  be  South  on  the  SuLm  Pass ;  again  < 
the  rock  u  gneiss,  but  no  observation  of  the  dip  could  be  made. 

1 12.  In  the  descent  from  this  Pass  to  the  village  of  Koomoo,  so  thick 
18  the  coat  of  debris,  that  not  a  single  example  of  the  rock  is  to  be 
detected  excepting  fragments.  These  are  gneiss;  but  frt>m  Koomoo 
the  rock  is  finely  exposed,  particularly  in  the  bed  of  the  stream  which 
leads  from  the  bridge  below  Koomoo  to  the  foot  of  the  Pass  above 
Surmal,  and  which  here  separates  the  Sutlej  basin  from  that  of  the 
Jumuu  This  stream  runs  in  a  narrow  gorge  with  high  perpendicular 
walls  on  each  side,  formed  of  the  projecting  ends  of  the  strata. 
These  are  observed  cm  each  side  to  correspond  perfectly,  not  only  as 
to  the  seams  and  directions  of  the  strata,  but  also  in  the  mineralogical 
character  of  the  rock.  This  rock  is  an  ordinary  gneiss  of  a  grey  colour, 
and  marked  sdustose  character,  the  strata  are  sometimes  five  feet  thick, 
and  between  them  is  a  distinct  separation  or  fissure;  sometimes  they  are 
Dot  more  than  six  inches  thick,  and  these  changes  occur  within  a  very 
short  distance,  the  di^  is  regukrly  S.  40**  to  50**  £.  The  inclination 
15*  to  25<». 

113.  In  the  neighbourhood  of  the  Surmal  village,  gneiss  is  still  found, 
occasionally,  however,  almost  losing  its  felspar  and  consequently  oscil- 
lating towards  micaceous  schist  or  quartz  rock.  The  route  fit>m  this 
village  to  Kuatar,  at  the  head  of  the  Nocor  glen,  leads  along  the  high 
ridge  which  separates  the  basins  of  the  Sutlej  and  of  the  Jumna. 
This  ridge  has  an  elevation  in  this  quarter  of  from  7000  to  1 1,000  feet ; 
some  parts  are  above  the  limit  of  forest.  It  rises  rapidly  as  it  continues 
upwards,  and  is  seen  to  be  crowned  with  snow-bearing  peaks  at  but  a 
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short  distance  from  the  Pguss  above  Sunnal.  It  is  generally  cofcred 
with  an  enormous  coat  of  debris  and  of  peat,  bat  the  rock  is  viable 
in  more  than  one  phioe.  It  is  gneiss,  occasionally  small  gnmular,  oc- 
casionally with  bent  laminae,  and  resembling  the  passage  into  micaoeoos 
schist.  Hie  dip  is  as  often  S.  E.  as  N.  E.,  nor  did  tiiere  appear  to  me 
any  due  by  which  I  could  trace  the  connection  of  their  oppoute  dips, 
which  are  many  times  repeated  even  in  a  very  short  distance.  Beds  of 
hornblende  rock  are  frequent ;  this  rock  is  very  often  quite  amorphooak 
and  has  but  little  of  any  appearance  of  a  sdustose  structure.  It  occsp 
sionally  contains  mica  and  even  quartz,  as  well  as  felspar,  and  may  thus 
be  said  to  be  identical  in  composition  with  the  syenites,  but  it  never  loses 
« the  characteristic  appearance  of  hornblende  rock,  and  the  above  nunenb 
are  always  in  small  quantity. 

114.  In  the  descent  from  the  Kedrolo  Pass  to  Kutar,  the  gneisa  is  lat- 
terly found  to  lose  its  felspar,  and  in  the  neighbourhood  of  that  village 
it  is  an  ordinary  well-defined  micaceous  schist.  From  hence  this  latter 
rock  continues  in  the  bed  of  the  Nocor  river,  lying  at  so  low  an  angle  tbat 
it  is  difficult  to  observe  the  dip  or  direction.  I  should  have  observed  that 
the  outUne  of  the  gpreat  ridge  and  its  ramifying  branches,  from  which  the 
Kedrola  Pass  forms  the  descent,  is  peculiar.  It  is  sharp  and  serrated, 
while  that  of  the  mountains  east  of  Kutar,  and  even  the  branches  of  tlie 
former,  as  they  fall  in  the  scale  of  elevation,  are  observed  to  aasmae 
smooth  rounded  outlines,  vrith  scarcely  any  sharp  peaks  or  breadies. 
But  if  the  smooth  ridge  is  seen  to  rise  to  any  thing  like  the  elevation  of 
the  serrated  ridges,  it  also  becomes  serrated  like  them,  while  again  on 
unking,  it  takes  the  rounded  form.  This  fact,  combined  with  the  lov 
degree  of  inclination  which  the  strata  bear,  would  seem  to  justify  in  in- 
ferring the  superposition  of  gneiss  on  micaceous  sclust,  nor  is  time 
any  thing  so  unusual  in  the  fact,  however  contrary  to  a  once  genenBy 
received  system,  to  occasion  any  hesitation  in  admitting  the  truth  of  it 

115.  In  the  bed  of  the  Nowr  river,  besides  fragments  of  the  mica 
slate,  the  rock  in  situ  many  large  blocks  aie  seen  of  gneiss  of  a  type 
which  I  did  not  observe  any  where  in  this  quarter  in  situ.  Judging  how- 
ever from  the  connections  of  this  rock  in  other  places,  I  would  infer  that 
it  must  also  be  in  abundance  here,  forming  most  probabfy  those  senated 
crests  which  crown  the  mica  slate  ridges.  This  rock  may  be  called 
a  porph3nritic  gneiss.      It  is  composed  of  rather  a  middling  grained 
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paste,  in  which  I  belieye  the  three  ingredients  are  found,  and  in  this 
paste  are  included  angular  nodules  of  crystalline  felspar ;  this  arrange- 
ment gives  a  very  heautiful  appearance  to  the  rock  when  polished.  It 
is  the  same  rock  which  has  been  noticed  in  the'riyer  Kalee  below  Ookee- 
muth,  and  also  at  Wangtoo  bridge.  It  appears  very  often  to  form  the 
transition  between  granite  and  gneiss. 

116.  ThiA  micaceoas  schist  continues  to  the  village  (tf  Kohaen,  situated 
bebw  the  foot  ^  the  Tekkar,  but  every  where  covered  by  a  thick  coat  of 
debris.  In  the  nullah  the  tendency  of  the  dip  was,  if  any  thing.  East ;  but 
here  it  was  observed  to  be  South-west.  Below  the  village,  a  small  stream 
joins  the  Nowr  river.  In  the  bed  of  this  river,  micaceous  schist  is  still  ob- 
servable, but  on  crossing  the  river  on  the  ascent  to  the  village  of  Surmal, 
gneiss  is  seen  resting  on  it.  The  dip  of  both  rocks  North-east,  and  the 
inclination  very  little.  The  mica  slate  has  here  a  greenish  colour,  but  it  is 
not  chloiitic.  The  relations  between  micaceous  and  chloride  schist  do 
not  warrant,  I  think,  our  extending  the  latter  title  to  those  rocks  of  the 
fivmer  dass,  which  have  merely  a  greenish  tinge.  The  lines  of  chlo- 
litie  schists  are  rather  connected  with  the  talcose  schists,  a  connection 
peifectly  agreeable  to  our  views  of  system,  since  it  has  been  well  estab- 
lished that  the  two  minerals,  talc  and  chlorite,  are  but  varieties  of  the 
same  species,  (the  prismatic  talc  mica  of  Professor  Mohs.) 

117.  FVom  Saraut  to  Seel,  the  route  passes  along  the  eastern  declivi- 
ty of  the  ridge  which  separates  the  Nowr  glen  from  the  valley  of  the 
Ginee  and  its  fieeders.  This  ridge  is  every  where  of  the  rounded  and 
swelling  form  which  was  mentioned  as  indicating  micaceous  schist, 
tcoordingly  it  us  the  only  rock  observed.  It  is  frequently  of  an  arenace- 
ous oompoflstion,  and  strongly  resembling  some  varieties  of  micaceous 
sandstone.  This  type  occurs  near  the  village  of  Kulgaon,  occasionally  it 
is  of  an  earthy  aspect,  loses  its  schistose  structure,  and  becomes  fissured 
in  every  direction.  This  type  projects  through  the  surface  in  amorphous 
masses ;  it  very  probably  contains  felspar,  though  the  grain  is  too  small 
to  detect  it  by  any  occular  examination.  I  incline  to  consider  it  as  in 
reality  a  small  grained  decomposing  granite,  but  further  examination  of 
its  rehitions  to  the  surrounding  rocks  are  necessary  to  enable  me  to 
pronounce  decisively. 

118.  From  Seel  to  Deolara,  the  residence  of  the  Ranee  of  Torbut,  the 
route  tuns  up  the  valley  watered  by  the  stream  which  joins  the  Pubbar 
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riyer,  opposite  to  Raeengnrh.  In  all  tfais  line,  mica  slate  is  the  only  rock 
occurring  in  sita.  The  dip  was  observed  to  be  N.  W.,  indiruitifln 
15^  Several  very  kige  fragments  of  gneiss  may  be  seen  near  the 
village  of  Torbut ;  one  which  I  noted,  had  the  dimenwianB  of  50  feet  by 
20  by  10.  Whence  these  have  come  is  not  so  obvious,  for  the  crests  of 
the  range  do  not  bear  the  serrated  outline  which  is  here  diacriminalzve 
of  gneiss.  Near  the  Deoloia,  the  type  consists  almost  whoUy  of  mica, 
very  tender,  and  of  a  yellowish  brown  colour.  It  contains  numenias 
veins  of  quartz,  as  this  type  always  does.  The  new  road  which  has 
been  cut  by  order  of  Major  Kennedy  passes  through  it,  and  is  coveied 
deep  by  the  highly  comminuted  debris  of  this  rock,  the  lightest  and 
most  transportable  sand  that  is  formed.  The  annoyance  to  the  tn- 
veller's  eyes  in  a  Hght  breeze  \&  not  to  be  described,  while  the  son 
strongly  reflected  from  the  lamina  of  the  rock,  occasions  a  glaie  which 
is  almost  as  irritating  to  the  eyes,  as  the  subtile  powder  which  is  evay 
instant  blown  into  them. 

119.  At  Seel,  the  rock  is  of  the  arenaceous  type,  and  it  oontuns^ 
disseminated  in  great  abundance^  octahedral  iron  ore  in  small  gxiias 
and  imperfectly  formed  crystals.  This  mineral  has  a  specific  gravity 
of  4.81 ;  but  as  there  are  some  impurities  in  the  specimea  I  tried, 
it  is  probable  this  determination  is  too  low.  The  limits  of  octahe- 
dral iron  ore  are  4.8,  5.2,  while  those  of  axotomous  iron  ore,  whidi 
it  in  some  respects  resembles,  are  4.4,  4.8.  But  it  is  very  pvohahfe 
that  the  true  limits  of  the  octahedral  species,  (magnetic  iron  ofe,)  do 
not  descend  below  5.0,  for  all  the  massive  or  larger  crystalliaed  speci- 
mens exceed  this  determination,  and  that  the  magnetic  iron  sand  w31 
form  a  distinct  species  between  the  axotomous,  (titanic  iron,)  and  the 
octahedral. 

120.  The  abundance  in  which  these  grains  are  found,  may  be  judged 
of  by  the  specific  gravity  of  some  of  the  specimens  of  the  TOJoceoro 
schist  in  which  they  are  disseminated.  This  was  found  to  be  3.45. 
Taking  2.76  as  the  specific  gravity  of  pure  miaseeoiis  schist,  and  4.8 
that  of  the  iron,  it  may  be  easily  demonstrated  that  the  latter  cosislitat- 
ed  by  bulk  one-third  of  the  rock,  or  by  weight  very  nearly  cme-faalf. 

121.  In  ascending  firom  Deohea  to  the  Pbss  of  Chount  Kagnlla,  lead- 
ing into  Poondur,  micaceous  schist  alone  is  observable,  but  in  general  is 
the  coating  of  debris  thick  fragments  of  gneiss  occur,  and  it  is  prohabfe 
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that  the  sammits  of  thk  range  are  composed  of  this  rock.  On  the  Pluss, 
micaoeouB  schist  is  the  rock ;  bat  it  approaches  in  character  to  gneiss^ 
containing  I  think  felspar,  though  in  small  quantity.  On  the  other  side 
of  the  Pass,  however,  just  at  the  edge  of  the  steep  descent,  gneiss  occuzb 
in  strata  very  nearly  horizontal,  the  dip  being  if  any  thing  North-west. 
This  place,  which  is  at  the  head  of  the  gkn  in  which  is  situated  the  vil- 
lage  of  Meemooa,  presents  some  very  romantic  scenery.  Immense  preci- 
pices are  formed  of  the  columnar  masses  of  gneiss,  which  here  and  there 
stand  out  from  the  general  rock,  and  raise  their  gigantic  heights  for 
above  the  green  knoUs  and  patches  of  debris,  enamelled  with  a  thousand 
flowers  that  fill  up  the  bottom  of  the  glen.  The  crests  of  the  surrounding 
ridges  in  which  the  gneiss  is  gradually  lost  being  concealed  by  the 
luxuriant  v^etation,  are  again  crowned  with  noble  forests,  in  which  the 
yew,  the  horse  chesnut,  the  oak,  pine,  and  sycamore  are  all  conspicuous. 
At  every  step  the  traveller  disturbs  the  Moonal,  (Phasianus  Impejanus,) 
which  with  its  shrill  disagreeable  cry  forms  the  only  interruption 
to  the  ulenoe  and  solitude  of  the  scene.    It  was  a  beautiful  morning 
in  May  when  I  ascended  it.    The  thermometer  was  only  50**,  while 
in  many  of  the  secluded  nooks,  the  springs  were  frozen.     It  is  in 
scenes  like  these,  and  in  such  temperatures,  that  the  explorer  finds 
some  recompense  for  the  heat,  and  toil,  and  dust  of  less  favored 
situations. 

122.  Descending  into  this  glen,  the  gneiss  is  perceived  to  have  con- 
siderable extent,  and  the  valley  for  a  still  further  distance,  is  strewed 
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with  huge  blocks  of  this  rock.  At  the  precipices  above  described,  a 
browidsh  tender  micaceous  schist  may  be  seen  resting  on  it;  lower 
down  in  the  bed  of  the  nuUah  below  the  village  of  Mummora,  the 
gneiss  is  finally  exchanged  for  that  rock,  which  here  again  appears 
to  underlie  it.  It  may  be  seen  to  form  by  the  broken  ends  of  the 
strata,  conesponding  layers  on  each  side  of  the  narrow  water-course 
which  it  bounds,  the  two  sides  agreemg  in  mineralogical  character,  in 
inclination  and  thickness  of  strata  so  closely,  that  it  scarcely  requires  an 
efibrt  of  imagination  to  fill  up  the  very  narrow  chasms,  or  to  join  those 
masses  which  have  evidently  been  once  continuous.  The  micaceous 
schist  continues  in  the  high  ridge  on  which  the  village  of  Pooree  is 
situated,  and  for  a  few  miles  beyond  it,  when  it  is  finally  lost  through 
the  junction  of  the  new  rock,  or  is  concealed  by  debris. 
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123.  I  have  now  traced  the  gneisa  to  its  aoutfaem  boundaiy  in  tUs 
direction,  and  have,  in  order  at  once  to  notice  all  the  differeBt  futiphft 
of  it  that  occur,  encroached  on  the  limits  of  the  micaceous  acfaiat*  tiK 
next  rock  in  the  order  of  description.  But  no  anangement  of  these 
ohservations  can  be  entirely  regular  while  nature  henelf  so  oftea  ]■»> 
sents  us  with  inregularities,  or  at  least  what  appear  such  in  our  imper- 
fect systems.  In  fiict  the  inoanveDience  is  moie  imaginaij  than  real, 
for  in  following  out  the  extent  of  the  next  rockt  the  preceding  detaik 
will  be  referred  to  as  filling  up  part  of  the  outline.  No  gneiss  is  Ibnad 
south  of  the  point  where  the  preceding  description  terminates. 

124.  It  is  necessary  now  to  return  to  the  route  by  the  Bonmd  Bns, 
in  which  gneiss  was  traced  as  &r  as  the  place  of  encampment  in  the 
Pubbur  valley,  about  10  miles  above  Janglag.    The  upper  pert  of  this 
▼alley,  I  should  notice,  is  of  great  width,  the  Idt  bank  is  steep  and 
precipitous,  consisting  chiefly  of  bare  rock,  the  river  flowiog  at  its  foot 
The  right  bank  is  an  easy  slope  covered  with  a  thick  coat  of  peat,  in 
idiich  spring  up  at  this  season  various  European  flowen,  such  as 
ranunculus,  anemone,  potentilla,  iris,  with  many  others  that  aqppeaied 
new  to  me.    Tracts  of  this  nature  afibrd  the  very  finest  paatmage 
during  four  or  five  months  of  the  year.     Very  little  rock  is  visible,  cnly 
occasionally  in  the  lateral  glens,  where  the  tonents  firom  the  snow  have 
gradually  made  their  way  through  this  enormous  mass  of  vegetahb 
debris,  and  thus  exposed  it  to  view,  or  where  a  peak  split  by  the  es^ian- 
slve  powers  of  the  frost  tumbles  from  its  lofty  base   into  the  vaUcj 
beneath,  and  scatters  wide  its  fragments  of  every  size.    One  sudi  sl^ 
of  very  great  extent  may  be  seen  on  the  road  to  Junglag,  and  of  this 
all  the  fragments  are  gneiss ;  some  pieces  would  afibrd  hand  speciraeaB 
that  might  pass  for  granite,  but  viewing  it  in  the  large  and  almost 
innumerable  blocks  that  lie  here,  the  rock  is  readily  pronoimoed  a 
gneiss. 

125.  Descending  from  Junglag  to  the  confluence  of  the  two  princi- 
pal branches  of  the  Pubbur,  we  find  only  gneiss.  A  fine  section  is 
exposed  on  the  left  bank  of  the  eastern  branch.  It  lies  in  distinct  and 
well  marked  strata,  from  5  to  8  feet  thick,  dipping  to  the  S.  E.  Tlie 
route  continues  along  to  the  right  bank  of  the  united  stream  now 
swelled  to  a  river,  40  feet  wide  and  5  feet  deep.  The  coating  of  ddxis 
is  of  great  thickness,  but  another  section  of  the  strata  may  be  seen  in 
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the  bed  of  a  small  nuDah  that  ledls  in  from  the  west.    The  ro^  is 
gneiss,  the  inclination  is  small,  and  the  dip  obscure. 

126.  Hence,  ascending  and  passing  by  the  viUages  Dewtee  and 
Sostwar,  gneiss  is  still  found  projecting  in  many  burge  masses;  the 
mountBon  side  being  more  steep,  and  consequently  having  less  debris 
Ijing  on  it,  no  good  observation  of  the  dip  was  obtainable.  Gneiss  still 
continues  up  the  lateral  glen  in  which  Kutsar  is  situated,  and  thence 
descending  to  Tikkaree  near  the  latter  place,  fragments  were  observed 
of  a  dark  blue  colour  and  small  grun,  and  in  the  eagerness  to  change 
the  sameness  of  constantly  recurring  gneiss  for  some  novelty,  were 
supposed  at  first  to  be  so,  but  the  first  stroke  of  the  hammer  conrected 
die  mistake,  and  shewed  it  to  be  gneiss ;  a  little  unlike,  however,  the 
ordinary  tjrpes  of  that  rocki^  In  the  bed  of  the  Kutsar  glen,  blocks  of 
the  porphyritic  gneiss  before  described  were  observed,  some  of  which 
had  all  the  characters  of  a  gneiss. 

127.  From  Tikkaree  to  Senowlee,  a  distance  of  nearly  16  miles,  the 
nmte  is  in  the  bed  of  the  river,  and  in  all  this  line  there  is  but  one 
instance  of  the  rock  in  situ  being  exposed.  It  is  a  fine  grained  grey 
gneiss.  In  the  bed  of  the  river,  fragments  of  all  sizes  are  seen,  but  they 
consist  almost  ezdusiyely  of  gndss  and  quartz  rock,  some  few  of 
hornblende  rock,  and  a  very  few  of  granite.  The  river  bed  is  (rften 
wide,  and  in  these  cases  is  accompanied  by  a  bank  or  flat  of  some 
extent,  consisting  of  rounded  stones.  This  bank  is  often  30  feet  high, 
not  less  than  half  a  mile  in  length,  and  200  yards  perhaps  in  width. 
These  level  spots  are  all  cultivated,  and  it  would  appear,  that  they  are 
particularly  fitted  to  the  culture  of  the  poppy,  whioh  is  carried  on  in 
this  valley  and  its  ramificationa  with  great  success. 

128.  This  was  the  first  instance  of  these  beds  observed  in  descending 
fiom  the  source  of  the  river.  Near  Massoolea,  where  there  is  much  level 
ground,  occurs  an  immense  accumulation ;  a  lateral  torrent  which  cuts 
through  it  to  join  the  Pubbur,  shews  at  once  its  enormous  thickness 
and  its  composition ;  stones  of  every  size,  from  2  feet  diameter  to  the 
smallest  pebbles,  all  perfectly  rounded,  imbedded  in  gravel  and  sand ; 
most  of  them  are  quartz  rock,  perhaps  two-thirds  of  the  whole,  the 
other  third  consists  of  gneiss  and  hornblende  rock,  with  a  few  of 
granite,  lliese  beds  are  so  far  diflferent  from  the  open  level  spots 
found  in  the  xrp^x  part  ^f  the  river  vallies,  in  as  much  as  their  surfiu>e 
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is  perfectly  flat,  while  that  of  the  others  is  rather  undolatiiig  and 
irregular.  The  latter  too  are  composed  almost  wholly  of  angiikr 
local  debris,  covered  with  a  thick  deposit  of  peat,  while  these,  as  abeadj 
described,  consist  entirely  of  rounded  fragments  which  project  oftea 
at  the  sur&ce. 

129.  From  Sinowlee  the  road  ascends  one  of  the  ramifications  of  the 
Chag  Shed  ridge.  At  the  commencement  of  the  ascent,  micaceoos  sehiit 
is  found  of  a  dark  blue  colour,  and  splitting  into  very  tiiin  straight  liimit». 
It  is  much  stained  with  oxyde  of  iron.  Gneiss  succeeds  to  this  rodt, 
but  in  small  quantity,  and  is  again  exchanged  for  a  micaceoiia  schist, 
with  something  of  a  talcose  aspect,  and  of  a  lead  blue  colar.  Hub 
rock  continues  assuming  more  of  the  talcose  character,  and  it  ia  I  think 
certainly  a  mixture  of  prismatic  and  rhsmbohedral  talc  mica  with 
quartz.  The  laming  become  undulated,  and  it  abounds  in^ganiels. 
A  vein  is  observed  parallel  to  the  layers,  the  centre  of  whidi  was 
either  granular  quartz  or  a  mixture  of  quartz  and  fekpar,  the  sides 
were  marked  by  prisms  of  hornblende  thickly  and  confusedly  dissemi- 
nated. Many  veins  of  glassy  quartz,  both  white  and  3re11ow,  were 
observed,  but  so  fragile  that  no  good  specimen  could  be  detached. 

130.  The  rock  continues  to  the  viUage  of  Chupar,  containing  fre- 
quently veins,  if  they  be  so  called*  of  gneiss.  The  veins  never  nmify, 
and  they  are  always  parallel  to  the  laminae  of  the  containing  rode; 
below  Chupar  gneiss  is  again  found  in  mass,  and  beyond  it  again  taloo- 
micaceous  schist,  enclosing  a  vein  similar  to  that  described  Art.  129, 
consLBting  of  granular  quartz  or  a  mixture  of  quartz  and  felspar,  wilh 
crystals  of  homUende  disseminated.  This  vein  has  a  porphyxikk 
structure,  is  a  most  singular  rock,  and  affords  by  the  definite  nature  ai 
its  character,  a  due  to  the  connections  of  widely  distant  masses,  ll 
will  be  seen  hereafter  of  what  common  occurrence  it  is  within  this 
tract,  and  yet  it  is  a  rock  I  have  never  seen  except  in  these  mountains. 
The  dip  is  pretty  uniformly  in  this  neighbourhood,  N.  or  £.  of  N. 
wherever  it  appears  uncomformable,  it  is  but  for  a  short  distance. 

131.  Beyond  .the  talco-micaceous  schist,  one  with  straight  lanuna; 
containing  garnets  and  oxydulous  iron  is  met  with.  In  descending  btm 
Bulor  into  a  lateral  glen,  the  glandular  type  of  gneiss  before  notieed 
as  occurring  below  Broang  (Art.  80),  and  at  other  places,  is  met  vith, 
and  in  the  bed  of  the  stream  is  seen  a  talco-micaceous  rock  wilh 
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undulated  lamiiUB.  ThiB  rock  is  singularly  hollowed  out»  whether  by  the 
action  of  the  weather  or  by  the  dropping  out  of  the  loose  materials 
of  yeinSf  that  may  once  have  traversed  it,  it  is  difficult  to  say,  perhaps 
the  former  opinion  is  the  more  probable  one;  and  yet  as  these  hollows 
traverse  the  laminae  of  the  rock,  it  is  not  easy  to  understand  why  they 
should  be  subject  to  decomposition  so  partially. 

132.  From  Murdal  the  rocks  iqppear  to  be  of  an  anomalous  character. 
In  proceeding  along  the  dediyity  of  the  range  which  here  forms  the  left 
bank  of  the  Pabur  river,  there  is  an  oscillation  between  gneiss  and 
micaceous  schist,  the  rocks  occa^onally  assuming  the  type  of  the  former, 
occasionally  of  the  latter  rock.  The  gneiss  appears  sometimes  to 
contain  day  slate  as  an  ingredient,  and  in  one  spot  of  limited  extent, 
is  carburetted  in  a  high  degree,  this  modification  was  noticed,  also  as 
occuiring  above  Gowree  Koond,  in  the  valley  of  the  Kalee,  (Art.  95.)  In 
the  bed  of  the  stream  below  the  village  of  Twalta,  gneiss  is  found  of  a 
Intimate  type,  dipping  to  N.  B.  and  having  an  angle  of  inclination 
of  from  30  to  40°.  This  rock  continues  the  whole  way  to  the  village  of 
Dorchan,  where  may  be  seen  some  t3rpes  of  a  granitic  character,  but  viewed 
in  all  their  relations,  little  hesitation  is  felt  to  class  them  as  gneiss  in 
general,  this  character  only  applies  to  small  portions  of  the  rock,  and 
even  there  may  be  seen  in  the  same  continuous  stratum  to  pass  into 
the  moat  ordinary  gneiss,  and  often  in  a  distance  of  a  few  feet.  The 
huninte  of  this  rock  are  much  undulated,  and  owing  to  the  arrangement 
of  the  materials,  it  presents  a  striped  appearance,  the  stripes  following 
a  waving  outline.  In  some  specimens,  I  observed  the  spangled  mica 
at  right  angles  to  the  lamuuB,  an  arrangement  that  might  too  hastily  be 
considered  characteristic  of  granite,  were  it  not  borne'  in  mind  first,  that 
they  preserve  their  paraUeliam  in  layers,  which  the  mica  in  granite  never 
does ;  and  secondly,  that  it  is  an  appearance  not  uncommon  in  micaceous 
schist,  as  I  shall  hereafter  have  occasion  to  shew,  contrary  to  the  opinion 
of  one  of  our  first  geologists. 

133.  In  the  descent  to  the  Kotee  gneiss  accompanies  us  nearly  the 
whole  way  dipping  to  the  north  or  a  little  west  of  it,  the  inclination 
being  but  little.  It  \s  however  seen  to  include  a  bed  of  magnesian 
day  slate,  the  approach  to  which  is  indicated  by  lamias  of  that  rock 
being  contained  in  the  gneiss.  Adjoining  the  bed  of  day  slate,  is  one 
of  quartz  rock.    The  actual  junction  of  these  rocks  is  concealed  by 


Ixiy  Report  of  the  Mtneralogiad  Survey  [No.  136*. 

debxis.  The  change  however  takes  place  m  the  directian  of  the  stiata. 
and  does  not  occupy  400  yards  in  hiteral  extent.  The  gneiaa  yMA 
succeeds  the  quartz  rock  continues  as  far  as  €h>kul,  a  village  in  the 
same  glen.  In  the  ascent  thence  to  the  pass  above  Seras,  the  rock  in 
situ  is  not  observable ;  for  a  considerable  distance  fragments  of  honi- 
blende  schist  are  found,  but  not  numerous ;  after  crossing  the  stream 
a  new  rock  is  met  with,  which  occupies  some  extent.  It  is  a  white 
rock  of  a  saccharoidal  aspect,  oocaaonally  so  frangible  as  to  cmmble 
under  the  pressure  of  the  finger,  yet  at  the  same  time  it  has  many  and 
distinct  changes,  but  nothing  like  a  schistose  structure.  It  is  moat 
probably  a  bed  in  the  gneiss.  It  is  composed  evidently  of  tak  and 
quartz  or  felspar,  or  both;  some  parts  of  it  have  so  con^letely  ket 
the  mutual  coherence  of  the  particles,  as  to  form  apparently  a  bed  of 
white  day ;  no  doubt  this  would  prove  an  useful  ingredient  in  any 
attempt  to  manufacture  a  superior  pottery. 

134.  On  the  summit  of  the  Pass  is  to  be  seen  a  gneiss  of  an  eaitfcy 
diaracter,  and  containing  not  only  day  slate,  as  an  ingredient,  but 
carbonate  of  lime.  Bdow  the  Pbss  occur  fragments  of  ehloritic  sduat, 
in  such  abundance  as  to  justify  the  suspidon  that  there  are  extensive 
beds  of  it  in  the  neighbourhood  near ;  the  village,  a  compound  xo^  of 
an  argillaceous  character  containing  superadded  carbonate  of  lime,  im- 
bedded pieces  of  quartz  of  a  lenticular  shape,  and  perhaps  felspar; 
most  probably  the  transition  of  the  earthy  gneiss  above  to  an  argil- 
laceous schist ;  another  spedmen  is  a  weU  defined  day  slate  wxdi  veins 
of  carbonate  of  lime,  ehloritic  schist  of  a  dull  green  colour,  and  sab- 
granular  composition,  united  to  the  imperfect  schistose  stnictnre,  also 
occurs,  after  which  quartz  rock  in  all  its  types  occupies  the  road  in 
the  descent  to  the  Tonse  River,  and  for  some  miles  in  its  bed,  pio- 
ceeding  upwards :  when  I  say  in  all  its  types,  I  mean  rather  of  coloar 
than  any  thing  else,  for  excepting  in  this  particular  there  is  no  rock 
which  possesses  sudi  uniformity  of  character,  at  least  in  this  truL 
It  is  sometimes  bluish  grey  firom  day  slate,  sometimes  greenish  gRj 
horn  chlorite.  Occasionally  it  is  talcose,  occasionally  micaceous ;  the 
dip  is  pretty  uniformly  from  N.  to  N.  B.  and  the  inclination  from  25^  to 
3(f ;  a  very  remarkable  instance  of  the  disruption  of  the  strata  occurs  m 
the  descent,  something  like  that  noticed  Art.  94.  The  interval  is  abo 
occupied  by  a  stream,  but  of  very  disproportional  dimensions.  It  is  afaoat 
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four  feet  wide  and  six  to  twelve  inches  deep,  (15th  of  June  after  many 
days  heavy  rain,)  the  breadth  of  the  opening  from  precipice  to  precipice 
IS  200  feet,  and  the  perpendicular  depth  about  100.  The  dip  and  mine- 
nlogical  character  correspond  on  each  side,  so  as  to  leave  no  doubt  that 
they  were  once  continuous.  The  rock,  as  quartz  rock  almost  always 
is,  is  one  of  great  tenacity  and  hardness,  and  it  seems  very  difficult 
to  assign  any  adequate  cause  for  the  removal  of  so  large  a  mass.  There 
does  not  appear  any  dislocation  or  disturbance  of  the  strata,  nor  any 
trace  by  which  it  can  be  judged,  that  the  mass  removed  could  have 
been  the  materials  of  a  vein  of  less  persistent  character ;  many  other 
instances  of  this  kind  will  be  noticed  as  I  proceed  in  my  description. 

135.  The  Tonse  is  here  crossed  by  a  Sanga  which  measures  101 
feet  in  the  dear.  The  velocity  in  the  middle  of  the  surface  was  12 
to  13  feet  per  second,  and  the  depth  from  5  to  7  feet.  These  data  give 
the  discharge  about  2000  feet  per  second.  In  the  Doon  before  joining 
the  Jumna  it  was  determined  to  be  nearly  3000  feet.  In  its  immediate 
bed  are  found  very  large  rounded  blocks  or  boulders  some  even  3  feet 
in  diameter.  As  in  the  bed  of  the  Pabbur  River,  so  here  also  they  con- 
sist of  gneiss,  quartz  rock,  and  hornblende  rock.  At  the  confluence 
of  the  small  stream  in  the  bed  of  which  lies  the  road  from  Seras,  there 
occDTB  a  very  extensive  piece  of  flat  ground,  but  whether  it  be  composed 
of  the  boulders,  and  loose  gravel  noticed  in  the  bed  of  the  Pabbur  is 
doubtful.  Small  deposits  were  however  observed  in  the  immediate  bed 
of  the  river,  having  a  thickness  of  5  feet.  The  open  and  flat  spots  are 
very  numerous  in  this  part  of  the  river's  course,  but  of  what  materials 
they  consist  is  rendered  uncertain  by  the  covering  of  vegetation,  which 
clothes  their  slopes  even  to  the  water's  edge. 

136.  From  the  bed  of  the  Tonse  the  route  proceeds  up  a  lateral  glen 
called  Gurogar,  from  the  village  of  that  name,  a  very  picturesque 
valley  having  considerable  width,  and  much  level  ground  in  many  dif- 
ferent points  of  its  course.  The  sides  are  sloping  and  covered  with 
forest,  which  with  the  luxuriance  of  the  vegetation  spread  over  the 
floor  of  it  effectually  conceals  the  rock ;  in  one  quarter  numerous 
fragments  of  quartz  rock  may  be  seen  something  of  the  character 
of  the  rock  noticed  in  Art  129,  as  found  on  the  ascent  to  Bouchakadhar. 
It  contains  talc,  and  is  frequently  very  tender  almost  friable.  They 
are  scattered  over  a  smooth  grassy  knoll,  nor  is  it  immediately  obvious 
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whence  they  come.  The  mountains  on  this  side  have  fiat  dediTitieB, 
without  any  rock  visihle,  and  are  coyered  with  fine  forests ;  on  the 
opposite  side,  it  is  true  they  are  precipitous,  and  iq>pe8r  to  consist 
of  this  very  rock,  hut  as  the  river  forms  a  deep  chasm  between,  and 
not  a  very  narrow  one,  it  is  not  immediately  understood  how  they 
should  have  feJlen  on  this  side :  perhaps  they  had  occupied  tiieir  present 
place  before  this  chasm  was  formed. 

137.  The  valley  widens  considerably  at  its  upper  extremity,  hut 
constantly  presents  the  easy  gxassy  declivities,  or  patches  of  forest, 
which  so  entirely  cut  off  all  access  to  the  rock.  Hie  ascent  is  euj 
to  the  Dharma  pass,  which  separates  this  valley  firom  that  of  the 
Koomoold^,  commonly  known  as  the  Ramasera,  (note.  Serais  always  ap- 
plied to  those  vallies  where  rice  may  be  cultivated.)  Tlie  latter  is  a  valkj 
of  some  note,  and  is  thought  by  the  mountaineers,  of  these  otherwise, 
rugged  districts  to  be  a  smaller  kind  of  des,*  but  their  praises  and  deso^ 
tion  of  it  are  greatly  exaggerated ;  there  are  several  vallies  in  Kuntaon  and 
to  the  westward  of  greater  extent.  Its  extreme  width  cannot  be  taken 
I  think  at  more  than  a  mile,  and  the  length  of  the  wide  part,  —  miles; 
towards  its  mouth  it  narrows  considerably,  and  the  Koomoolda,  the 
stream  which  waters  it,  finally  joins  the  Jumna  by  cutting  its  way 
through  a  narrow  ridge  which  lies  transversely  to  the  valley,  and  which 
has  all  the  appearance  of  having  once  formed  a  barrier  to  its  waten. 

138.  On  the  Pass  were  found  firagments  of  quartz  rock  oocaaiooally 
containing  talc,  and  of  chloride  schist.  The  latter  rock  with  heal 
laminae  and  oscillating  towards  talcose  schist,  was  fonnd  in  tta 
half  way  down  the  Pass.  In  the  valley  again  gneiss  once  mare  makes 
its  appearance  in  very  thin  laminae,  and  dipping  to  north.  Thk 
gneiss  is  very  probably  connected  with  the  mass  which  liaes  up  mto 
the  lofty  peak  Kedar  Kanta,  in  the  sides  of  which  both  tlie  Gurogar, 
and  Rama  vallies  have  their  origin ;  on  crossing  the  valley  qoartz 
rock  and  chloritic  sdust  are  the  only  rocks  to  be  obaenred,  and  of 
these  even  very  little,  owing  to  the  arrangement  of  the  surfiiux  aai 
the  deep  deposits,  either  of  debris  or  peat,  which  every  where  canoed 
the  rock.  One  very  large  mass  was  observed  consisting  half  of  qoaitz 
rock,  half  of  chloritic  approaching  to  talcose  schist,  there  was  no- 
thing like  transition  observable  between  the  two  substances,  the  Sue 

*  The  term  applied  by  the  mountaineen  to  the  plain. 
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of  jiinction  being  strongly  marked;  the  quartz  rock  was  perfectly 
amorphous,  not  a  trace  of  schistose  structure  was  to  be  observed,  the 
hxninie  of  the  schist  were  considerably  bent  or  undulated,  it  contained 
fragments  of  the  quartz  rock,  some  of  which  were  coloured  green,  some 
retaiued  their  white  colour ;  no  firagments  of  the  schist  however  could 
be  detected  in  the  quartz  rock ;  this  mass  which  appeared  detached 
VBfi  surrounded  by  several  smaller  blocks,  some  of  which  were  found 
to  be  quartz  rock,  some  chloritic  schist. 

139.  The  route  passes  round  the  head  of  a  second  valley,  which  falls 
into  that  of  the  Kumoukda,  and  crossing  the  lateral  separating  ridge 
descends  into  the  valley  of  the  Bunal,  another  glen  containing  a  good 
deal  of  level  ground,  though  not  equal  to  Ramasera  or  the  Gurogar  glen. 
In  the  descent  above  the  village  of  Kande,  gneiss  was  once  more 
found,  but  down  the  valley,  the  mountains,  at  least  their  summits,  ap- 
peared to  consist  of  limestone ;  this  gneiss  was  talcose,  approaching  to 
earthy,  and  it  is  again  found  below  this  village  in  the  neighbourhood  of 
limestone  beds,  and  containing  a  bluish  semi-transparent  mineral  in 
gFEons  similar  to  that  described  (Art.  126.)  Here  the  gneiss  formation 
is  finally  taken  leave  of,  being  succeeded  by  talco-argillaceous  sdust. 

140.  We  must  now  proceed  to  the  valley  of  the  Kalee,  and  trace 
the  southern  boundary  there  also.  The  former  account  stopped  at 
Ookemuth  on  the  Kalee.  In  a  glen  a  mile  south  of  it,  is  seen  a 
fldiist  full  of  those  flat  veins  or  circular  masses  of  quartz  which  are 
so  common  in  micaceous  and  argillaceous  schist ;  this  rock  dips  45^  N£., 
and  has  an  inclination  of  about  30^  to  40^.  Between  the  villages  Jukh 
and  Oakee  again,  gneiss  is  met  with;  below  in  the  bed  of  the  river 
is  a  mass  of  calcareous  tufa  with  vegetable  impressions.  It  is  of  a 
light  buff  yellow  colour,  is  rather  porous  with  a  semi-crystalline  grain. 
It  is  a  very  pure  carbonate  of  lime,  and  affords  an  excellent  cement  by 
homing,  which  was  used  for  the  stone  temples  erected  one  at  Kedamath, 
at  the  foot  of  the  great  Soomeeroo  Peak,*  the  other  at  Ookee  Muth 
where  the  Raool,  or  chief  priest,  resides. 

*  This  temple  ii  situated  at  the  source  of  the  Mundaknee,  a  branch  of  the  Dhaolee, 
IB  one  of  those  expanded  Tallies  described  in  Art.  95.  The  elevation  of  the  place  is  — 
■ad  it  is  unnecessary  to  say  that  daring  many  months  it  is  deep  in  snow,  and  con- 
■equently  not  habitable.  There  is  even  no  village  within  15  miles  of  the  place ;  it  it 
rather  larger  than  the  generality  of  these  structures,  and  is  handsomely  built  of  hewn 
•tone. 
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141.  Ghloritic  schist  is  seen  again  at  Kandara  in  the  GreendualagleD, 
which  furnishes  a  middling  sized  stream  to  the  Kalee ;  beyond  the  cMo- 
ritic  schist-gneiss  is  again  found  near  the  village  of  Baroo,  Amorphoiis 
patches  of  earthy  granite  may  be  observed,  so  soft  and  crambUng  as  to 
yield  easily  to  the  spade.  On  the  summit  of  the  Pass  a  talco-chlontic 
schist  obtains,  and  continues  to  the  mines  at  Pokree,  fragments,  howercr, 
of  hornblende  schist  being  scattered  about  in  some  numbers;  beyoDd 
this  point  no  gneiss  was  observed  in  proceeding  south;  we  may  therefore 
return  to  Mumdal  below  the  Toaugnath  Pass,  where  the  account  of  dits 
formation  left  off.   (Art.  103.) 

142.  This  village  is  situated  in  the  high  bed  of  the  Dulalee  river, 
which  has  its  rise  in  the  schist  of  the  Toongnath  mountains,  and 
joins  the  Dhoalee  just  below  Gopisur.  The  route  leads  down  the 
glen  to  turn  into  the  vaUey  of  the  Dhoalee ;  very  little  rode  in  sitn 
was  observed,  indeed  only. one  patch,  which  was  of  too  little  extent  to 
say  precisely  whether  it  was  granite  or  gneiss,  the  toughness  being  sack 
as  to  set  at  defiance  the  hammer,  and  consequently  prevent  its  efiecdng 
a  fracture  of  the  rock,  so  as  to  judge  of  its  mineralogical  composition. 
It  was  a  roundish  amorphous  mass  with  a  few  irregular  seams  proiect- 
ing  but  little  above  the  surrounding  sur£Eu»,  and  thus,  from  its  want  of 
sharp  comers,  increasing  the  difficulty,  occasioned  by  its  toughness,  of 
detaching  a  specimen.  Fragments  of  hornblende  rock,  of  quartz  rock,  and 
of  gneiss,  are  abundantly  scattered  over  all  this  tract.  One  block,  pro- 
bably part  of  a  vein,  was  observed,  consisting  almost  entirely  of  that 
variety  of  hornblende  called  actynolite  ;  part  of  the  containing  lock  stSk 
adhered,  being  a  fine  granular  mixture  of  felspar,  quartz,  and  mica, 
the  first  ingredient  in  greatest  quantity.  The  actjrnoUte  has  rather 
a  confused  structure ;  apparently  large  concretions  formed  of  radiatii^ 
bundles  of  prisms.  The  specimens  obtained  were  not  remarkable  fir 
beauty. 

143.  A  more  remarkable  phenomenon  was  the  occurrence  of  a  hn^ 
mass,  composed  apparently  of  very  similar  ingredients  to  the  aecondaiy 
sandstones.  It  was  a  solitary  rock  which  stood  in  the  bed  of  ^ 
Dulolee,  the  top  being  covered  with  grass  and  shrubs;  strictly  it 
might  be  called  a  conglomerate,  containing  many  large  bcmlden  tf 
rounded  stones.  The  base  was  rather  fine  grained,  consisting  ahnost 
entirely  of  quartz  sand,  and  apparently  held  together  by  the  sligfatetf 
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coherence.  The  friability  and  want  of  consistence  of  the  substance, 
prevented  the  retention  of  any  specimens,  as  they  fell  to  pieces  immedi- 
ately on  being  detached,  though  the  rock  itself,  of  considerable  size, 
seemed  persistent.  I  am  inclined  to  think  it  was  merely  part  of  a  dilu- 
vial deposit  and  not  a  legitimate  sandstone,  no  specimen  of  which  I  haye 
ever  observed  in  such  a  locality.  In  reality  though  the  sandstones  are 
often  friable,  and  have  little  coherence,  yet  I  have  never  seen  any  which 
exactly  resembled  this  rock. 

144.  At  Sikol,  in  the  bed  of  the  Dhaolee,  I  found  large  masses  of 
quartz  rock  stratified,  probably  with  great  regularity,  but  the  fissures  of  the 
strata  so  intermixed  with  cross  cleavages,  that  it  was  difficult  to  separate 
them,  and  say  which  really  was  the  plane  of  the  strata.  The  colour 
of  this  rock  was  greenish,  it  is  also  seen  near  Masooa,  rather  a 
large  village  near  the  rope  bridge  by  which  the  Dhaolee  is  here  crossed. 
The  dip  was  N.  £.,  inclination  about  60^  to  70^;  close  by  the  bridge 
it  appears  to  pass  into  micaceous  schist.  Further  on  in  the  valley  of 
the  Mundaknee,  it  appears  to  pass  into  chloritic  schist. 

145.  I  must  not  leave  the  Dhaolee,  however,  without  saying  some 
thing  of  those  great  accumulations  of  boulder  stones,  the  very  sight  of 
which  strikes  the  traveller  with  astonishment,  and  forces  him  to  admit 
the  action  of  some  great  rush  of  waters.  These  diluvian  beds  are  here 
seen  on  a  scale,  which  sets  at  nought  any  theory  that  should  derive  its 
agent  from  the  body  of  water  at  present  occupying  that  channel. 
These  deposits  seem  always  to  be  found  in  those  parts  of  the  river's 
course  where  the  valley  widens  considerably,  at  least  it  has  been  so 
in  all  the  instances  I  have  yet  had  to  notice.  In  the  immediate  bed 
of  the  river,  the  fragments  consbt  of  two  kinds,  the  one  perfectly  rounded, 
the  other  subangular.  The  rounded  fragments  consist  of  gneiss,  gra- 
nite and  hornblende  rock,  the  other  of  quartz  rock  and  mica  slate,  the 
two  latter  being  the  rocks  in  situ  in  the  immediate  neighbourhood  of  the 
rounded  fragments ;  these  are  of  all  sizes  from  boulders  of  four  feet  in 
diameter  to  the  small  grains  of  sand.  That  the  river  in  its  greatest 
floods,  and  in  some  particular  parts  of  its  course  possesses  the  power 
of  moving  these  stones,  is  certain,  from  the  deep  hollow  noises  heard 
every  now  and  then.  That  it  can  do  little  more  than  merely  move  them 
is  equally  certain,  from  the  fact  of  these  boulders  always  occupying  the 
wide  parts  of  the  valley.    There  are  tracts  here  of  a  mile  in  length,  and 
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probably  309  feet  wide,  (the  depth  is  not  known),  consisting  of  these 
huge  stones,  great  part  of  them  now  far  above  the  reach  of  the  higkBt 
floods.  It  is  not  to  be  understood,  if  they  had  been  moved  bj  caues 
still  in  operation,  why  none  of  them  should  have  travelled  a  Utdefiirtiier. 

146.  Ascending  to  Sooralee  from  the  bed  of  the  Mundaknee,  ddod- 
tic  schist  is  found  established,  extending  for  some  miles  beyond  tix 
village  to  the  foot  of  the  Okrooaree  Pass,  which  separates  the  Puigunnshi 
of  Budhan  and  Dussolee.  It  is  as  usual  much  intermixed  with  qnaitz 
rock ;  some  specimens  of  a  straight  laminar  structure  have  an  emerald 
green  colour,  and  an  almost  metallic  brilliancy.  This  is  a  beautiful  rod^ 
On  the  descent  from  the  Pass  gneiss  is  found  of  a  small  grain,  aToy 
compact  rock.  The  dip  is  N.  80^  £.  the  angle  of  elevation  6(f ,  hence 
passing  by  the  village  of  Koon  to  Choptah,  quartz  rock  and  chloiitic 
schist  prevail  irregularly  mixed.  The  dip  generally  N.  £.,  the  indinatioD 
25**.  At  Chobtah,  they  are  exchanged  for  an  earthy  micaceous  adust, 
which  however  must  be  of  very  limited  extent. 

147.  Below  this  village,  on  the  road  to  Jak,  the  rock  is  of  a  lea 
definite  structure,  being  an  irregular  mixture  of  dolomite  and  tik; 
sometimes  the  grains  are  smaU  and  the  mixture  intimate,  somelimes 
they  are  lai^r,  and  the  aggregation  of  a  granitic  character,  t.  e.  edi 
mineral  perfectly  distinct,  though  mutually  impressing  eadi  other. 
These  distinct  concretions  become  so  large,  that  each  mmeral  vn 
be  found  forming  the  substance  of  distinct  blocks.  This  type  of  vA 
occupies  but  a  small  space,  being  found  only  on  the  right  bank  of  the 
glen  below  Chobtah ;  on  ascending  the  other  side,  fragments  of  a  granitie 
rock  are  met  with,  but  of  peculiar  mineral  character.  The  ingrediaits 
appear  to  be  a  dark  bluish  grey  felspar,  quartz  and  talc,  the  gnio 
is  small,  the  rock  exceedingly  tough  and  hard,  with  an  amorphous  etiv- 
ture,  although  some  specimens  shewed  something  like  a  transition  into 
the  schistose.  This  rock  was  not  seen  in  situ,  only  in  fragmento,  td 
has  near  been  observed  in  any  other  locality.  It  is  a  very  beaotiU 
rock,  and  would  be  extremely  ornamental  if  cut  and  polished. 

148.  Near  Jak,  beds  of  hornblende  schist  occur,  apparently  giadai' 
ting  into  quartz  rock ;  on  the  quartz  rock,  which  contains  fi^^' 
rests  a  bed  of  chloritic  schist  of  scaly  composition  and  unctuous  M- 
These  two  rocks  are  perfectly  distinct,  and  the  line  of  separation  strtxtf- 
ly  drawn.  The  dip  is  N.  60.  E.  and  the  inclination  40.     Below  tbes0 
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the  descent  to  the  Pindar  much  quartz  rock  occurs,  dipping  always 
N.  K,  but  having  frequently  a  second  set  of  deavage  planes  equally 
distinctly  marked.    The  only  method  of  recognising  them  is  the  greater 
or  less  permanence,  the  false  stratification  if  it  may  be  so  called,  often 
vanishing  within  short  distances.     At  the  foot  of  a  precipice  formed  by 
a  beautiful    natural  section  of  a  quartz  rock  containing  felspar,  is 
a  patch  of  grey  rock,  amorphous,  without  any  trace  of  schistose  struc- 
ture, and  projecting  in  large  round  masses,  very  similar  to  those  which 
granite  is  seen  to  affect.    It  is  probably  a  mixture  of  hornblende  and 
felspar.    A  whitish  rock  of  a  small  grain,  and  similarly  amorphous,  is 
seen  in  contact  sending  veins  through  it.  and  reminding  one  strongly 
of  the  description  given,  of  granite  veins.    This  white  rock  is  similar 
in  mineralogical  character  to  the  stratified  rock  above  noticed,  consisting 
of  a  mixture  of  quartz  and  felspar.    The  fragments  in  the  bed  of  the 
stream  are  chiefly  gneies  and  hornblende  rock;  tiiey  are  frequently 
increased  by  calcareous  spar. 

149.  On  descending  into  the  valley  of  the  Pindar  a  greenish  grey 

schist  is  met  with  at  the  rope  bridge.     Character  intermediate  between 

hornblende  and  chloritic  schist.   It  probably  belongs  to  the  former  title, 

though  the  fragments  and  other  indications  beyond  this  place  point  to  a 

fioirmation  of  talcose  schist.     Fragments  are  also  met  with  of  gneiss 

and  of  hornblende  schist.  At  Zubburkat,  the  rock  is  a  gneiss,  of  a  fibrous 

colunmar  structure,  dark  grey  colour,  and  earthy  aspect.     It  probably 

contains,  if  not  hornblende,  some  magnesia  or  a  mineral,  probably  talc  or 

chlorite.     It  also  contains  grains  of  the  blue  semi-transparent  mineral 

noticed  (Art.  139.)  Beyond  this  village  immense  blocks  of  a  well  defined 

gneiss  are  met  with,  resting  on  the  mountain  side,  and  some  few  of 

hcnnblende  rock,  but  such  is  the  thickness  of  the  covering  of  debris  and 

vegetable  mould,  this  being  the  side  of  easy  slope  or  quarter  of  the 

dip,  that  no  instance  of  the  rock  in  situ  occurs  till  we  approach  the 

village  of  Chelinga ;  here  may  be  seen  a  strata  of  gneiss,  dipping  N. 

S3**  B.  and  at  an  angle  of  40^.  This  gneiss  agrees  in  character  with 

tliat  constituting  the  large  blocks  just  noticed,  and  has  an  affinity  to 

tliat  seen  at  Zubburkat.     It  is  a  staall  granular  mixture  of  black  mica, 

greyish    white  felspar,  and  quartz,  with  distinct  foliated  grains   of 

felspar  superadded.    The  quartz  is  obscure,  and  indeed  in  all  these 

mixtures  of  small  grain,  it  is  not  easy  to  detect  the  nature  of  ingredients 
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80  intimately  mixed,  without  using  some  method  of  mechanical  analysis, 
similar  to  that  proposed  by  M.  Cordier. 

150.  In  the  ascent  from  the  village  >of  Chelinga  to  the  Oomldum 
Pass,  no  rock  in  situ  is  visible,  but  fragments  of  granite  occur,  of  various 
sizes,  strewed  over  a  small  flat  at  the  commencement  of  the  ascent 
The  source  of  these  is  not  obvious.  On  the  summit  of  the  Pass  quaitz 
rock  and  chloritic  schist,  passing  into  micaceous  schist  are  found  in 
strata,  the  dip  of  which  is  a  little  obscure,  but  which  seemed  to  be  N. 
60**  W.  Of  the  quartz  rock,  it  is  doubtful,  whether  it  be  not  a  transported 
block,  but  the  schist  is  evidently  in  its  place.  On  leaving  the  Pass  in  the 
descent  to  the  village  of  Koolem,  an  earthy  decompomng  granite  in 
amorphous  patches  is  met  with,  of  the  same  character  as  tiiat  noticed 
above  Baree,  in  the  valley  of  the  Mundaknee,  (Art.  100.)  This  rock 
is  a  very  remarkable  one,  and  requires  a  little  detailed  description.  TTie 
proportion  of  felspar  compared  to  that  of  the  other  ingredients  is  vay 
great,  and  it  appears  to  be  singularly  subject  to  decomposition,  so  much 
so,  that  the  rock  may  be  dug  like  a  bed  of  day  or  vegetable  mould ;  the 
quartz  and  felspar,  on  a  first  appearance,  form  one  uniform  mass,  in 
which,  however,  they  are  to  be  distinguished  by  colour,  the  quaitz 
being  greyish  white  and  the  felspar  yellowish,  and  by  their  state  of  dis- 
integration. The  mica  is  of  a  dirty  brownish  green  colour,  and  is 
disposed  rather  irregularly,  as  well  as  scantily.  The  laminse  are  never 
parallel,  a  character  by  which  it  has  been  proposed  to  distinguish 
granite  from  gneiss,  and  which  if  it  hold  universally,  will  form  an  useful 
distinction,  as  being  easily  recognised. 

151.  On  descending  into  the  valley  described  in  Art.  149,  no  rock 
is  visible  for  a  considerable  distance,  the  soil  being  of  great  depth,  and 
frequently  overspread  with  forests.  In  the  beds  of  streams  however, 
may  be  observed  occasionally  the  edges  of  strata,  both  hornblende  schist 
and  gneiss,  and  there  are  several  patches  of  the  decomposing^  granite 
also.  In  the  ascent  from  Hath  to  Retorah  villages,  gneiss  may  be 
observed,  at  first  of  a  very  regular  character,  bluish  grey,  and  stronglj 
resembling  the  most  legitimate  gneiss  of  the  Himmakya.  The  gndss 
appears  gradually  to  pass  into  micaceous  schist,  which  at  Retonb  is 
white,  fine  granular,  and  almost  might  be  called  slaty  quartz  rock.  On  tiie 
summit  of  the  Hackena  Pass,  which  leads  into  the  valley  of  tbe 
GossiUah,  it  is  of  a  dark  greenish  brown  colour,  very  micaceous,  and  tctt 
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tender.  The  dip  of  the  rock  at  Retorah  was  irregular,  and  the  gneiss 
in  the  neighbourhood  equally  so,  the  strata  having  many  undulations, 
hat  the  rock  observed  in  the  bottom  of  the  valley  had  a  dip  N.  W. 

152.  Descending  from  this  Fsss  quartz  rock  of  an  arenaceous  com* 
position  is  found.  It  contains  beds  of  chloritic  schist.  Beyond  this, 
near  Mala,  aigiUaoeous  schist  becomes  established,  of  great  variety  of 
BBptct,  of  a  purplish,  greenish  and  light  grey  colour,  straight,  fissile,  with 
rhombhoidal  cleavages,  and  of  a  soft  consistence,  comprising  every 
variety  almost  of  the  brightest  colours.  It  contains  beds  of  limestone, 
vrhich  are  often  highly  argillaceous.  Farther  down  in  the  valley  of  the 
Cosaillah,  micaceous  schist  is  met  vrith,  and  then  an  extensive  patch 
of  gneiss,  which  stretches  across  the  valley,  and  is  probably  connected 
with  other  masses  shortly  to  be  noticed.  Afterwards  the  micaceous  schist 
again  re-establishes  itself,  and  continues  to  Almorah.  Here  for  the 
present  we  shall  break  off  this  description,  and  return  to  the  route  from 
Saoen,  in  which  gneiss  was  traced  as  fror  as  Naneik,  and  to  the  bed  of 
the  Eamgunga  below  the  village,  (Art.  106.) 

153.  The  route  proceeds  by  Ratik,  gneiss  accompanying  us  the  whole 
way ;  some  fragments  of  a  very  peculiar  rock  were  found,  composed 
whoDy  of  a  substance  which  might  be  called  intermediate  in  character 
between  rhombohedral  and  prismatic  talc  mica.  It  was  of  a  dark  brown- 
ish green  colour,  and  the  folise  of  the  mineral  were  pkoed  in  every 
direction,  having  the  appearance  of  a  confused  aggregation.  The  same 
rock  occurs  rather  abundantly  in  the  ascent  to  the  Soor  Doora  Pass,  but 
always  in  fragments,  while  the  rock  in  situ  continues  to  be  gneiss  as  far 
as  the  village  of  Soor.  Beds  of  hornblende  schist,  and  of  micaceous 
schist  occur  in  the  descent  to  the  bed  of  the  Siijoo  river ;  the  gneiss 
being,  however,  the  containing  rock,  and  continuing  to  some  distance 
beyond  the  village  of  Scope. 

154.  Here  the  rock  begins  to  change,  the  gneiss  appearing  to  pass 
into  a  fine  grained  mixture  of  talc  and  quartz,  which  may  also  perhaps 
contain  felspar.  This  is  succeeded  by  quartz  rock,  which  again  becomes 
talcoee,  and  incloses  small  beds  of  talcose  schist.  It  passes  into  chloritic 
schist  also,  the  quartz  becoming  at  first  green.  The  latter  rock  con- 
tains veins  of  quartz,  and  on  one  a  particular  concretion  of  so  remarkable 
a  shape  and  appearance,  as  to  have  the  strongest  resemblance  to  a 
rib-bone.      In  endeavouring  to  detach  it,  the  resemblance  was  des- 
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troyed  by  fracture.  On  tiie  Pass  of  Ghowr  Bunaik,  the  talcoee  rode  ii 
fiiiily  established,  being  occasionally  schistose,  occasionally  aBOKpboai 
or  massive.  It  is  of  a  white  ooloor  and  beautifiil  nacreous  histre. 
Descending  thence,  yarioos  mixtures  of  this  mineral,  (prismatic  talc 
mica,)  with  quartz,  are  found  sometimes  inclining  to  a  green  colov, 
and  apparently  allied  to  chloritic  schist,  sometimes  to  a  bine,  aad  paaang 
into  argpillaceous  schist.  Alternating  beds  of  the  green  sdiist  and 
quartz  rock  were  observed,  very  regular  and  well-defined. 

155.  In  the  neighbourhood  of  the  village  of  Kurrimee,  die  nx^  is  a 
mixture  of  white  granular  dolomite  and  talc.  The  latter  is  sonetimeB 
found  in  beautiful  nacreous  scales,  disposed  in  nests  or  nodules,  at  other 
times  intimately  mixed  with  the  particles  of  the  dolomite.  In  the  latter 
case,  the  rock  is  extremely  friable,  and  resembles  very  strongly  the 
dolomite  of  the  Alps.  Tins  rock  is  succeeded  by  a  schist  of  an  ar- 
gillaceous character,  very  soft  and  t^ider,  and  of  a  dark  blackish  grey 
colour.  The  schist  is  occasionally  green  in  the  ascent  to  Tobae  Binag; 
where  the  view  of  the  mountains  discloses  several  beds  of  taicoie 
schist  of  a  whitish  colour;  descending  to  the  village  Bogur  in  the 
bottom  of  the  glen,  limestone  is  the  rock.  It  is  often  veiy  impuie, 
being  highly  charged  witii  axgiUaceous  or  siliceous  matter.  It  u 
regularly  stratified,  dipping  N.  48^  B.  at  an  angle  of  60\  The  atati 
are  sometimes  curved. 

156.  This  limestone  continues  in  the  ascent  to  the  high  Baas  of 
Gheeoonga  Binag,  the  whole  of  which  ridge  is  composed  of  it.  With 
occasional  patches  of  schiet  of  an  aigiUaceous  diaracCar,  it  stiH 
accompanies  us  by  the  village  of  Ingthana  to  Bynsaree,  in  iJie  reals 
down  the  glen  in  which  tiioae  villages  are  situated.  Hie  strata  are 
sometimes  fissured  and  cracked  in  every  direction,  and  in  some 
fragmentary,  that  large  masses  have  fallen  out,  thus  giving  rise  to 
sive  caves.  From  Bynaaree,  the  route  passes  up  a  lateral  glen  to 
Soomchala,  crossing  an  elevated  ridge.  On  this  ridge  and  the  immediate 
ascent  to  it,  argillaceous  schist  is  found  of  a  reddish  brown  ookwr, 
earthy  composition,  and  splitting  readily  into  rhombohedral  fragmenti* 
This  rock  is  sufficienUy  exposed  also  in  the  descent  to  Sownchah, 
where  it  is  remarkable  for  its  many  changes  of  odour,  withia  a  sibbI 
space ;  as  also  for  the  rhombohedral  cleavages  passing  into  the  atiaiglit 
schistose. 
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157.  Ab  £ur  as  Danmket,  the  nmte  Iks  in  a  saooession  of  glens,  in 
wluch  no  txmoe  can  be  found  of  the  n>ck  in  situ  at  that  village.  It 
ascends*  and  immediately  a  talco-micaoeous  schist  is  met  which  oon- 
tinues  to  the  foot  of  the  descent  into  the  yallej  on  the  otiier  side. 
This  latter  is  one  of  the  many  branches  which  fall  into  the  great  one 
of  the  Oaomootee»  described,  Art.  65,  and  as  such,  partakes  of  the 
open  and  level  nature  of  the  latter.  At  the  foot  of  the  descent  frag- 
ments of  hornblende  rock  occur  in  great  abundance,  and  a  little  frurther, 
the  rook  in  situ  is  found  to  be  an  earthy  gneiss,  extremely  soft  and 
crumbly.  This  rock  continues  to  disclose  itself  in  different  parts  of  the 
river  bed  as  fiur  as  Byznoth ;  and  at  the  foot  of  the  ascent  to  Retora 
a  grey  gneiss  of  very  perfiect  character  is  seen  doping  N.  B.  In  the 
ascent  to  Retora,  this  route  coincides  with  that  described  Art.  65. 

158.  We  hove  now  to  take  up  our  account  of  the  gneiss  at  the 
village  of  Dampa,  Art.  105  where  it  is  described  as  of  a  remarkably 
regular  type,  and  disclosing  itself  in  extensive  masses  distinctly  strati- 
fied. From  Dampa  to  Munsaree,  this  rock  continues,  and  near  the 
latter  place  and  above  it,  are  enormous  blocks  of  this  rock  scattered 
about  in  the  wildest  confusion.  Thence  ascending  to  the  Betoolee 
Dhoorah  Fsss,  the  same  rook  is  occasionally  found,  and  occasionally 
beds  of  hornblende  schist.  At  Munsaree  there  occurs  a  bed  of  a  very 
beaatiful  rock,  being  a  mixture  of  white  granular  limestone  and  talc, 
(prismatic  talc  mica,)  the  latter  is  ocoask>nally  difiuse.  Amongst  this 
the  carbonate  of  lime  occasionally  occupies  distinct  layers,  passing 
into  the  argillaceous  schist.  This  rock  furnishes  excellent  roof  slate, 
being  very  fissile.  In  the  bed  of  the  Ghujeea  river  below  Munsaree,  the 
rock  is  an  earthy  brown,  tender,  micaceous  schist  in  descending  the  bed 
of  the  Ghujeea,  as  succeeding  to  the  gneiss. 

159.  Descending  from  this  Fkiss,  quartz  rock  occurs  in  extensive 
masses  distinctly  stratified,  dipping  N.  15*^  B.  Other  fissures  at  right 
angles,  at  distances  of  five  feet,  are  extremely  distinct,  the  whole  mass 
being  thus  divided  into  rhombohedral  or  cuboidal  masses.  This  quartz 
rock  is  seen  sometimes  plain,  sometimes  green  from  the  addition  of 
dblorite,  and  sometimes  blue,  probably  from  an  admixture  of  argillace- 
ous schist.  On  the  Kalee  Moonnee  Pass  and  the  descent  to  Oirgaon, 
the  rocks  are  rather  of  an  anomalous  nature,  and  comprise  beds  of  very 
various  and  varjring  composition.   Talc  slate,  yellow,  white  and  blue 
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carburetted  day  slate,  blue  ditto,  talcose  quartz  rock,  and  talcoae  lime- 
stone are  the  most  marked  t3rpe8,  and  thej  succeed  each  other  in  die 
most  sudden  and  unexpected  manner.  In  general,  however,  tiie  fior- 
mation  may  be  said  to  have  a  talcose  character,  that  mineral  foaBsng 
more  or  less  of  the  composition  of  each  rock,  but  I  think  that  it  is  sor* 
mounted,  or  at  least  surrounded,  by  the  same  gneiss  which  accompanimi 
us  from  Munsaree,  and  which  appears  in  all  the  larger  maBses  and  die 
more  elevated  ridges.  In  the  bed  of  the  nullah  below  the  village,  rounded 
blocks  of  this  rock  are  seen  of  an  enormous  size,  which  confirm  the 
above  idea.  Beyond  this  point,  it  is  not  found  till  we  approach  Almonh, 
and  the  masses  in  that  neighbourhood  being  connected  -with  the 
granite  beds  there,  will  be  better  described  when  we  come  to  the  detsib 
of  the  latter. 

160.  The  preceding  comprises  all  my  observalaons  of  the  localiliei 
of  gneiss  within  these  mountains,  with  some  trifling  exceptiofns  here- 
after to  be  noticed.  It  will  now  be  necessary  to  proceed  to  the  next 
formation  in  the  order  of  succession.  It  is  of  a  schistose  atructore. 
but  very  variable  in  mineral  character,  comprising  micaoeona  ddorile, 
talcose,  and  even  argillaceous  schist.  My  observations  are  not  yet  suf- 
ficiently multiplied  to  determine,  whether  all  those  schists  form  oat 
member  in  the  succession  of  rocks,  or  whether  the  three  first  are  to  be 
considered  as  most  intimately  related,  and  the  argillaoeoua  band  as  the 
distinct  term  in  the  geological  series.  Some  anomalous  appearances, 
which  are  inimical  to  the  latter  view,  may  perhaps  be  explained  by  the  in- 
trusion of  the  granite  masses  in  the  middle  of  argillaceous  strata,  bat  it 
would  be  premature  at  present  to  decide  either  way.  We  may  for  Ae 
more  convenience  of  description,  consider  them  all  as  members  of  the 
same  formation,  as  each  in  its  turn  is  conterminous  with  the  gneiss. 

161.  fieginning  with  the  most  western  route,  we  may  take  i^  tk 
description  where  the  micaceous  schist  in  succession  to  gneiss  ms 
again  exchanged  for  chlorite  schist.  Near  Lak^,  the  latter  rock  n^ 
be  seen,  though  from  its  transitions  it  ought  perhaps  ratiier  be 
called  a  magnesian  clay  slate,  (talco-argillaceous  schist.)  It  has  a  N.  £• 
dip.  It  extends  to  the  foot  of  the  descent  into  the  bed  of  the  Sahof 
river.  There  may  be  seen  an  impure  limestone  associated  with  a  d^ 
slate,  the  two  rocks  being  found  not  only  in  alternate  layers,  but  abo 
occasionally  intimately  mixed  in  the  same  layer.      The  firagmenti  in 
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the  bed  of  this  river  oonaist  of  granite,  gneiss,  micaceous  schist,  and 
hornblende  rock,  all  of  them  substances  at  present  found  in  situ  only  at 
a  considerable  distance. 

162.  Ascending  to  Reowthul,  numerous  indications  are  observed  of  a 
limestone  formation;  day  slate  does  not  entirely  disappear,  but  the 
higher  ridges  in  the  neighbourhood,  judging  by  the  outline  and  general 
appearance,  are  evidently  limestone.  This  rock  affords  one  of  the 
instances  in  these  mountans  in  which  disposition  of  form  and  colour  is 
an  unerring  guide  to  the  nature  of  the  rock,  forming  a  series  of  irregular 
terraces  or  ledges,  the  fisu^es  of  which  are  always  precipitous,  and  stained 
with  black  and  yellow,  the  outline  of  the  summit  presenting  a  rather 
flat  curve;  it  is  impossible  to  confound  the  limestone  of  these  moun- 
tains with  any  other  rock.  Hiere  is  certainly  a  local  physiognomy  in 
rocks,  if  I  may  so  express  myself,  which  enables  a  person  familiar  with 
them,  firequently  to  determine  correctly  their  nature,  from  the  mere 
view  of  the  mountains  in  which  they  are  formed.  But  there  is  no 
truth  in  the  opinion  that  would  extend  these  local  phenomena  to  a 
wider  sphere,  so  as  to  make  them  instances  of  a  general  law. 

163.  At  Reowthul,  there  are  several  smelting  houses  for  obtaining 
inm  from  a  hydrated  peroxide,  (prismatic  iron  ore,)  which  is  found  in 
the  neighbourhood.  I  had  not  time  to  visit  the  place  whence  the  ore 
is  obtained,  but  I  examined  the  specimens  of  it  which  they  had 
brought  for  smelting.  It  is  a  light  scoriaoeous  yellowish  brown  crust, 
and  very  similar  to  deposits  of  the  same  ore  which  I  have  seen  in 
otli^  localities  as  originating  in  streams,  permeating  argillaceous  schist, 
and  strongly  charged  with  ferruginous  matter.  The  iron  is  said  to 
be  in  repute. 

164.  From  this  village  the  route  passes  round  the  brow  of  the  range 
to  the  Pass  immediately  above  Surara,  and  in  this  line  wherever  the  rock 
ia  seen  it  would  appear  to  be  limestone,  with  some  trifling  exception  in 
the  occurrence  of  a  micaceous  argillaceous  schist.  At  Surara  again,  the 
rocks  are  all  limestone,  presenting  that  appearance  so  common  to  this 
class,  of  huge  amorphous  masses  united  to  others  often  honeycombed  or 
irregularly  varied  in  surface,  or  regularly  stratified,  or  even  schistose. 
Yet  I  would  say  on  a  large  view  of  the  phenomena,  that  this  rock 
seems  to  be  always  most  regularly  stratified  when  most  impure,  and 
▼ice  versa.    Another  appearance  remarkable  in  this  limestone  is  the  aries 
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that  seems  to  attack  lamps  small  of  it»  changing  the  oater  muhot  to 
the  colour,  grain,  and  consistence  of  chalk.  This  change  is  the  moR 
remarkable  in  a  rock,  which  like  this  is  of  a  Uae  colour,  and  poasesBcd 
of  considerable  hardness. 

165.  In  the  descent  from  Surara  to  the  bed  of  the  S3rrij  river,  iimestone 
is  the  only  rock  seen,  ascending  thence  to  the  ridge  which  fionns  tlie  right 
bank  the  same  rock  prevails  of  a  less  pure  type,  and  oooaaonally  of  a 
schistose  structure.  In  the  lateral  glen  in  which  the  village  of  Ureea 
is  situated,  the  rock  appears  to  be  mica  slate,  or  a  tnmsition  between 
that  and  day  slate ;  the  limestone  is  in  general  impure ;  when  otherwise, 
it  appears  to  undergo  that  superficial  caries  already  noticed.  It  must 
be  rather  an  extensive  bed,  for  most  of  the  surrounding  ridges  were 
also  observed  to  be  composed  of  this  rock,  as  recognised  in  its  dianc- 
teristic  ledgy  precipices.  This  limestone  is  also  seen  in  die  desoent 
to  the  Bane^,  and  also  in  the  bed  of  that  nuUah,  distinctly  stratified 
and  dipping  N.  £.,  the  reverse  of  the  micaceous  atgillaoeoiis  adust 
near  Ureea,  which  is  S.  W. 

166.  On  ascending  from  the  bed  of  the  Bangur,  an  anomalous  rock 
is  seen,  in  amorphous  patches  of  a  greenish  colour  and  ccmaiderafak 
hardness,  very  possibly  ferruginous  quartz  rock.  A  black  type  of  the 
same  rock  occurs  in  fragments  in  the  bed  of  the  nullah,  and  with 
disseminated  iron  pyrites,  (rhombohedral  iron  p3rrite8,)  argillaceoaB 
schist  then  establishes  itself,  being  occasionally  of  a  magneaian  chaiae- 
ter;  occasionally  (below  Sookowlee,)  of  a  micaceous,  'the  route  hat 
passes  over  the  several  ridges  which  ramify  from  the  Chandpoor  peak, 
the  rock  of  which  is  micaceous  schist,  and  this  line  appears  to  be  ^ 
junction  of  the  two  formations,  to  judge  by  the  frequent  transilioits  sad 
oscillations.  It  may  be  observed,  that  the  strata  q)peared  prettf 
regular,  and  with  exception  of  the  rook  at  Ureea,  appeared  to  df 
conformably. 

167.  In  the  vicinity  of  Sokanda,  the  schist  assumes  a  mieacenat 
character.  Near  Dharee,  limestone  protrudes  in  limited  quantity,  aad 
we  have  then  the  argillaceous  schist  with  its  usual  variableaess  of 
character  continuing  to  the  bridge  over  the  Tonse  at  M3rwar.  It  ii 
at  one  time  a  blue  smooth  laminar  skite,  (talc  aigiDaoeoua  sduit,) 
again  a  fine  grained  slate  approaching  to  compact  (argfllaceoua  sehiA) 
which  is  succeeded  by  a  fine  grained  greywacke,   slate  (micaoeoos 
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argOlaoeouB  schist).    Just  above  the  bridge,  nodules  of  limestone  are 
seen,  but  the  rock  appears  to  have  no  extent. 

168.  In  the  bed  of  the  river,  a  verjr  perfect  tjrpe  of  argiUaceous  schist 
is  seen,  distinctly  stratified,  and  dipping  conformably.  It  passes  into  a 
rock,  having  the  strongest  resemblance  to  reunited  angular  debris.  It 
is  in  this  rock  that  the  Uyar  lead  mines  are  situated.  The  rock 
ia  80  soft,  as  to  afibrd  great  dualities  in  excavation,  but  unless  well 
supported  by  wooden  firaming,  it  is  liable  to  the  accident  of  falling; 
has  happened  moxe  than  once,  and  several  miners  have  been  crushed. 
The  ore  is  a  steel  grey  fine  granular  galena,  (hexahedial  lead  glance,) 
and  is  often  found  in  veins  traversing  quartz ;  it  is  accompanied  by  iron 
pyrites,  (rhombohedral  iron  pyrites.) 

169.  At  this  place  the  river  is  crossed  by  a  bridge  formed  of  a  single 
rope,  on  which  a  block  with  the  passenger  or  baggage  attached,  tra- 
▼erses.  It  is  a  very  tedious,  though  perfectly  safe  method  of  crossing  a 
river.  On  the  right  bank  about  one  and  a  half  mile  lower  down 
is  the  lead  mine  of  Mywar,  belonging  to  Tounsar,  one  of  tiie  reserved 
districts.  That  at  Uyar  belongs  to  Sirmoor.  At  Mywar,  the  same  ore  is 
found  and  accompanied  by  the  same  minerals,  and  the  containing  rock 
IS  there  also  a  day  slate,  though  occasionally  very  calcareous.  The 
galleries  are  veiy  numerous ;  in  some,  sulphur  is  obtained.  In  others, 
the  vein  is  a  blackish  friable  earth,  in  which  the  galena  is  in  nodules. 

170.  The  route  to  Borrela  from  this  place  turns  back  to  the  north- 
ward, ascending  along  the  right  bank  of  the  river.  In  crossing  the 
Ventijar,  which  here  foils  in  the  Tonse,  argillaceous  schist  is  seen  in  its 
bed  in  utu,  while  the  round  stones  are  all  limestcme.  These  boulden 
continue  to  the  height  of  300  feet  above  the  bed  of  the  river,  and  are 
united  with  a  calcareous  conglomerate,  which  is,  however,  of  a  very  limited 
extent.  Argillaceous  schist  is  thence  the  prevailing  rock,  but  mixed 
with  occasional  patches  of  limestone ;  above  the  village  of  Joktan  the 
latter  rock  establishes  itself  in  larger  masses,  constituting  whole  ridges, 
and  extending  with  very  little  interruption  thence  to  Borela. 

171.  It  is  in  this  rock,  which  in  its  lower  strata  appears  to  pass  into 
ai^gillaceous  schist,  that  the  lead  mines  of  Borela  are  situated.  The  ore 
la  in  every  respect  similar  to  that  found  at  Uyar  and  Mywar,  and  is  also 
acoompanied  as  there,  by  iron  pyrites.  The  number  of  galleries  here,  as 
well  as  at  Mywar,  is  truly  surprising,  and  shews  the  perseverance  of 
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these  people,  even  with  their  imperfect  means.  They  told  me  thej 
were  in  number  eighty,  many  of  them  of  great  length,  and  yet  die 
viUage  is  small,  and  does  not  contain  above  forty  inhabitaiits  of  eveiy 
sex  and  age ;  but  there  are  several  other  villages  that  have  a  joint  pro- 
prietary right,  the  assessment  being  made  on  the  small  purgnnnahs  or 
hundreds,  as  they  might  be  called,  and  not  on  the  individaal  villages. 

172.  The  limestone  of  Borela  continues  to  Haje,  with  very  littk 
interruption,  and  through  a  varying  level  of  at  least  1,500  feet.  It 
very  often  contains  veins  of  a  pure  white  calcareous  spar,  sometinies 
it  is  foetid,  and  then  it  always  appears  to  be  less  pure.  In  diis  ktter 
case,  it  is  occasionally  found  to  contain  veins  of  white  granular  liine- 
stone,  and  not  unfrequently  also,  to  pass  into  a  flint  slate  or  schist.  It 
has  its  subordinate  and  limited  masses  of  local  breccia,  and  con- 
glomerate accompaniments,  which  this  rock  is'  never  seen  to  want.  It 
is  a  good  deal  intermixed  with  quartz  rock,  and  has  occasionally, » 
might  be  expected,  a  sUicious  character.  With  regard  to  its  stratificatioo, 
it  is  when  at  all  impure,  distinctly  marked  by  parallel  seams,  and  when 
pure,  as  often  amorphous.  This  indeed  is  a  remark  I  think  univcnsDj 
applicable  to  limestone.  A  very  remarkable  curvature  of  the  stnti 
IS  seen  on  the  ascent  from  the  Mator  nullah,  which  aepantea  fbjt 
from  Borela ;  some  indications  of  aigiUaoeous  schist  were  also  observed 
here. 

173.  Near  Haje,  the  rock  may  be  called  a  well  characterised  argiBs- 
oeous  schist,  which  afterwards  becomes  micaceous.  This  ia  sooceeded 
by  a  series  of  types  of  quartz  rock  of  very  various  character.  The 
most  remarkable  feature  in  this  rock  is  the  suite  of  ooloors  it  exliibitB: 
grey,  green,  red,  purple,  and  brown  from  the  extreme  shades,  and  in  ther 
transitions,  a  great  variety  of  intermediate  tints  are  prodaoed*  h 
general,  it  has  a  granular  composition  with  considerable  hardneaL 
The  structure  is  occasionally  deavable  in  three  or  more  directiaa8» 
occasionally  it  is  subschistose.  In  the  latter  case,  the  rock  is  obsened 
to  pass  into  an  argillaceous  schist.  In  general,  this  quartz  rodt  own 
it  colours  to  indurated  day,  or  a  basis  of  day  slate,  and  it  fimt«««. 
superadded  to  this  ingredient,  scales  of  mica,  never  in  any  abundaiioe. 
Tlie  composition  is  never  of  that  deddedly  granular  appearance  wfaick 
distinguishes  the  sandstones ;  frequently  it  is  evanescent  where  the  pre- 
portion  of  quartz  is  a  little  less  predominant.     I  think  this  rock  m%kt 
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be  considered  as  a  greywacke ;  some  of  its  transitions  into  argillaceous 
schist  are  doubtless  entitled  to  that  designation. 

174.  On  the  border  of  this  rock,  we  find  another  of  so  anonudous 
a  character,  as  to  require  some  illustration  from  investigations  in 
other  parts  of  the  line  of  strsta.  It  consists  principaUy  of  indurated 
clay  and  quartz,  and  cantsins  grains  of  a  green  pellucid  mineral,  very 
much  resembling  some  varieties  of  actynolite.  It  also  contains  mica 
in  notable  proportion.  It  is  in  fiact  one  of  the  many  aspects  under 
which  the  above  described  quartz  rock  is  found  to  vanish.  I  have  some- 
times thought  that  this  rock  has  some  connection  with  one  occurring 
on  the  road  from  Bheemtal  to  Almorah,  and  which  will  be  afterwards 
described.  Like  this,  it  is  connected  on  the  one  side  with  quartz  rock, 
on  the  other  with  clay  slate.  In  this  quartz  it  is  succeeded  by  a  small 
patch  of  slaty  limestone,  which  speedily  gives  way  to  the  prevailing 
rock  of  distinct  argillaceous  schist. 

1 75.  This  schist  presents  a  great  variety  of  types,  as  may  be  seen  on 
the  road  to  Deao.  It  is  sometimes  compact,  sometimes  granular,  often 
heterogeneous  in  composition.  The  granular  types  are  seldom  per- 
fectly fissile,  some  not  at  all.  In  those  which  are  so,  the  laminae  are 
almost  always  undulated.  It  is  further  remarkable  for  the  quartz  veins 
by  which  it  is  intersected  in  every  direction,  not  only  in  that  parallel 
with  the  laminae  of  the  schist,  but  also  transversely,  and  in  every 
possible  angle  of  obliquity.  These  veins,  as  has  been  often  remarked, 
never  appear  to  interfere  with,  or  disturb  the  arrangement  of  the 
parallel  layers.  In  one  instance,  where  dip  has  occurred,  a  bed  of 
local  debris  (alluvium  of  descent)  of  fifty  feet  in  thickness  is  observed 
resting^  on  a  highly  carburetted  type.  It  is  not  improbable,  from  this 
and  other  indications  formerly  observed,  that  graphite  exists  in  this 
neighbourhood.  I  ought  not  to  omit  noticing,  that  the  dip  wherever 
obsenrable  was  between  N.  and  £. 

176.  This  schist  continues  in  the  descent  to  Kalsee,  and  under  such 
protean  aspects,  as  renders  the  study  of  its  relations  extremely  interest- 
ing. It  is  at  one  time  a  green  slate,  witii  smooth  laminae,  which  by 
a  gradual  change,  passes  into  a  rock,  that  in  hand  specimens  could  not 
be  distinguished  firom  a  greenstoue.  The  transitions  into  this  rock  are 
remarkable  for  affecting  a  rombohedral  cleavage.  Within  a  few  j9id» 
it  again  appears  as  a  shattered  slate,  consisting  of  very  thin  and  scarcely, 
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adhering  plates  confusedly  united,  as  if  ihey  had  been  cniahed»  or  at 
least  suffered  some  violent  pressure.  The  ordinary  type  is  seen  to  pass 
into  a  veined  one,  the  veins  being  quartz,  and  this  gradually  into  a  qnaitz 
rock  of  a  dark  colour,  highly  charged  with  the  indurated  day  of  the  slate, 
and  still  intersected,  as  that  was,  by  veins  of  pure  quartz.  Tlie  lamins 
of  the  most  perfect  slaty  varieties  are  very  often  bent ;  small  patdies  of 
limestone,  evidently  the  traces  of  included  beds,  occur  tlong  the  whok 
line. 

177.  At  Kulsee,  the  rock  is  still  argillaoeous  schist  oi  a  very  pakti 
tjrpe,  dipping  B.  of  N.,  that  is,  at  the  bungalow  belonging  to  Blajor 
Young  on  the  hill ;  but  in  the  descent  to,  and  in  the  town,  the  rode 
in  situ  is  concealed,  and  it  im  not  till  after  having  passed  it  a  mile  or  flo, 
that  a  new  formation  (sandstone)  is  observed  to  be  established.  Hie 
strata  dip  S.,  and  a  little  further  on,  are  vertical.  From  this  positioQ 
they  gradually  passes  to  a  dip  E.  of  N.,  but  possess  still  a  high  indiBati- 
on.  The  character  of  the  rock  is  perfect,  and  leaves  no  doubt  that  the 
aigiUaceous  schist  has  here  terminated,  and  is  succeeded  by  a  totsDj 
different  formation.  I  shall  therefore  defer  my  detaib  of  the  new  rock 
till  I  follow  out  all  the  details  of  the  former  one,  and  trace  it  in  a  simi- 
lar manner  to  its  boundary  in  every  other  quarter  in  which  it  has  beea 
examined. 

178.  I  shall  take  up  my  description  at  the  point  below  the  viDage  of 
Kande  in  the  Burral  district,  where  the  last  patch  of  gneiss  was  fonad, 
(Art.  139).  It  was  noticed  that  the  ridges  above  appeared,  by  their  out- 
line and  arrangement,  to  be  limestone ;  a  few  traces  may  also  be  seen  in  the 
bed  of  the  stream,  and  fragments  of  the  local  conglomerate  which  alwajs 
accompanies  limestone.  The  rock  then  becomes  a  talco-argiUaoeoos 
schist,  being  frequentiy  distinguished  for  its  beautiful  pearly  lustre  snd 
pleasing  colours.  This  t3rpe  is  further  remarkable  for  its  smooth  gentij 
curved  laminae,  and  the  minute  undulations  or  furrows  of  their  suifroe. 
These  latter  I  have  almost  invariably  observed  in  slate  that  contnBi 
a  sensible  proportion  of  magnesia.  Besides  this  well  marked  vazietf. 
there  occurs  another  of  an  earthy  character,  whidi  gradually  paaei 
into  homblendic  schist. 

180.  The  dip  of  the  strata  in  this  glen,  (Burral,)  was  uniformly  W. 
and  N.  W.,  and  therefore  not  conformably  to  what  I  suppose  the  geneni 
dip  of  the  formations  throughout  these   mountains.      Nor  is  it  « 
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irregularity  confined  to  a  small  extent  of  countiy,  for  the  surrounding 
ridges  and  peaks  are  all  obviously  conformable  in  dip  to  that  observed 
in  the  valley  itself.  In  the  Rama  Sera  glen  again,  it  was  observed 
to  be,*  which  is  something  more  approaching  to  the  usual  dip.  In 
this  case  the  principal  effect  due  to  the  disturbance  of  the  strata, 
(if  they  really  be  disturbed,)  would  be  found  in  the  Burral  glen.  It 
is  to  be  observed,  that  both  the  Burral  and  Comoulda  rivers  spring  fix>m 
the  furrows  which  intersect  the  sides  of  the  great  Kedarkanta  peak 
elevated  —  ?  feet.  This  peak  is  renuirkable  for  its  shape,  and  for  the  ar* 
rangement  observable  on  the  summit.  The  shape  is  that  of  an  im- 
mense truncated  cone,  which  appears  to  have  an  oblique  position,  owing 
to  its  greater  slope  on  one  side,  and  precipice  on  the  other ;  the  summit 
is  flat  and  of  some  extent ;  at  one  end  is  a  considerable  hollow,  in 
which  are  wedged  togedier,  in  utter  confusion,  enormous  blocks  of 
gneiss,  the  rock  of  which  the  mountain  consists.  The  strata  appear  to 
dip  N.  W.  What  connection  the  peculiar  character  of  this  peak  (if  any) 
may  have  with  the  irregularity  of  the  dip,  it  would  be  vain  to  enquire 
without  a  more  detailed  examination  of  the  vicinity. 

181.  At  the  mouth  of  the  Burral  glen  is  an  extensive  flat,  com* 
municating  with  a  similar  one  in  the  valley  of  the  Jumna,  and  very 
little  higher  thsgi  the  present  level  of  the  latter.  It  is  observed  to 
terminate  in  the  bed  of  the  Jumna  in  smooth  rounded  elevations,  which 
on  the  river  side  are  cut  down  vertically,  and  exhibit,  in  the  precipice 
fiunng  the  river,  their  structure  in  the  most  complete  manner.  This 
precipice  is  about  120  feet  high,  and  is  composed  of  loose  gravel 
and  sand,  with  numerous  round  stones  of  every  size  sticking  in  it,  some 
of  them  half  projecting*  On  the  opposite  side  of  the  river  appears  a 
aimiliar  bank,  composed  of  similiar  appearances,  and  of  the  same  height. 
The  intermediate  space,  to  judge  by  local  appearances,  must  have  been 
onoe  filled  up;  for  so  narrow  is  the  gorge,  that  no  possible  slope  at 
which  they  could  lie  would  dear  them  of  the  river  bed.  Indeed,  the 
one  is  washed  by  the  waters  of  it,  and  at  the  foot  of  the  other,  the 
path  is  not  more  than  a  few  feet  wide. 

182.  The  right  bank  sinks,  as  I  have  said,  gradually  into  the  broad 
and  level  flat  at  the  mouth  of  the  Burral  glen,  the  slope  being,  like 
the  latter,  covered  with  verdure.     The  left  bank  continues  of  moderate 
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width  to  a  point  below  the  affluence  of  the  Bunal,  and  Hien  gradnafij 
subsidea  about  half  a  mile.  Below  this  point  occon  a  third  aimilar  flit, 
doubtless  composed  of  the  same  materials,  and  containing  about  half  a 
square  mile  of  level  ground.  It  is  worthy  of  remark*  that  tiie  three 
are,  as  nearly  as  the  eye  can  judge,  of  the  same  leveL  It  ahonld  ako 
be  noted,  that  in  the  two,  the  structure  of  which  appear,  nothing  like 
strata  or  a  division,  nor  distinction  of  deposits  occurs ;  the  great  and 
small  boulders  are  indiscriminately  mixed  in  every  part,  and  the  whole 
has  the  appearance  of  being  the  effect  of  some  very  powafol,  bat 
sudden  or  short-lived  cause.  The  fragments  most  abounding  aie 
quartz  rock  of  all  colours,  next  to  this  is  hornblende  schist,  with  verf 
few  of  granite  or  gneiss. 

183.  The  last  rock  observed  in  the  Burral  glen  was  a  blttc  taloo- 
argillaceous  schist,  with  a  pearly  lustre.  In  the  bed  of  the  Jonma, 
close  by  the  suspension  bridge,  a  mass  of  limestone  occurs.  On  crosang 
the  river,  a  rock  of  limited  extent  is  met  with,  and  of  very  anomalous 
character.  It  is  probably  a  mixture  of  chlorite  quartz  and  felspar,  the 
latter  not  abundant,  or  the  green  ingredient  whblj  be  some  variety  of 
hornblende.  The  structure  appears  to  be  laminar,  yet  the  fracture  b 
such  as  to  indicate  the  amorphous.  It  is  a  tough  rock,  and  fazeskB 
with  sharp  comers.  It  is  succeeded  by  extensive  strata  of  a  talco- 
argillaceous  schist,  the  prevailing  colour  of  which  is  an  olive  brown. 
The  dip  appears  to  be  N.  W.  the  same  as  that  in  the  Burral  glen, 

184.  From  Burket  to  Bimsa,  the  prevailing  rock  is  chloiitic  addit, 
often  inclining  to  argillaceous,  often  soft  and  decomposing,  interaixei 
with  beds  of  quartz  rock  which  generally  incline  to  a  green  oolovr. 
The  earthy,  or  decomposing  and  the  more  perfect  straight  lamiair 
types,  are  often  found  in  the  compass  of  a  few  feet,  nor  can  there  be 
any  doubt  of  the  unity  of  this  formation  when  we  view  it  in  natnie; 
although  a  collection  of  the  specimens,  unless  extremely  nomeroiiSk 
might  exhibit  some  very  striking  contrast.  Frequency,  the  lamiM*  aie 
extremely  thin,  quite  flaky,  and  in  this  case  they  are  seldom  sepaiaUe 
of  any  size.  From  such  a  rock,  it  is  impossible  to  detach  a  spedmea, 
for  on  the  application  of  the  hammer  it  flies  into  showers.  When  tk 
colour  inclines  to  green  this  rock  is  generally  soft,  when  to  bine  it 
is  hard.  No  good  examples  of  strata  are  met  with  on  this  line,  the  mk 
seldom  appearing  but  in  surface  patches  of  no  great  extent. 
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1 85.  From  Bimsa  the  road  ascends  a  lateral  ridge,  and  thence  descend- 
ing upon  the  Tillage  of  Tevan,  crosses  the  Bunnee  glen  near  Kateel. 
On  the  sommit  of  the  ridge,  or  rather  just  helow  it,  there  is  an  expo- 
sure of  the  rock,  (in  a  space  little  exceeding  ten  square  yards,)  of 
the  following  very  dissimilar  substances : —  1 .  a  li^t  blmsh  grey  mixture 
of  taloo-argillaoeous  schist  and  quartz,  this  changes  to,  2.  a  more  perfect 
schist,  with  bent  laminse,  the  colour  still  bluish  or  grey,  the  aspect  a 
little  talcose ;  3.  a  true  chloritic  schist,  with  similar  bent  huninse ;  4.  a  dull 
green  earthy  compound  without  lustre,  has  a  subconchoidal  and  uneven 
fracture,  splits  into  thick  flags,  and  is  subdeaveable ;  it  is  probably  a  mix- 
ture of  hornblende  and  febpar,  or  of  chlorite'  and  felspar,  or  possibly  all 
three ;  5.  a  light  bluish  green  talcose  schist,  with  curved  and  straight 
laminae  and  considerable  lustre.  These  types  will  also  serve  for  a  des- 
cription of  the  rock  as  for  as  the  ford  over  the  river,  occurring  in  various 
propositions  and  successions,  which  it  would  be  a  waste  of  time  to  at- 
tempt to  devolve,  the  whole  being  united  in  the  clearest  manner,  and 
constituting  but  one  formation. 

186.  The  ridge  just  crossed  in  its  prolongation,  puts  on  the  appear- 
ance of  the  limestone  precipice  described,  Art.  181,  and  on  cross- 
ing the  Bunnee  river,  there  is  little  doubt  but  that  these  appearances  are 
indicative  of  a  limestone  bed.  It  continues  for  about  two  miles,  when 
argillaceous  sclust  establishes  itself,  extending  over  the  Grooddur  Kuttal 
Pass  to  MooUa,  a  small  village  in  the  Gooddur  glen.  This  schist  is 
certainly  not  at  all  talcose  in  its  aspect.  It  is  of  a  fine  granular  or 
earthy  composition,  is  very  soft,  and  is  remarkable  for  splitting  into 
prisms,  not  laminie  or  slates.  They  are  sometimes  of  considerable  length, 
slightly  flexible,  and  would  form  very  excellent  slate  pencils.  It  is  of  a 
great  variety  of  colours,  black,  bluish,  greenbh,  yellowish,  olive  brown, 
reddish,  &c.  &c.  It  contains  numerous  beds  and  veins  of  quartz.  Below 
the  village  of  Moolla,  it  passes  into,  or  is  replaced  by  &  true  chlorite, 
dipping  N.  W.  with  an  inclination  of  35^. 

187.  From  Moolla  to  Horinsee,  the  argillaceous  schist  prevails, 
none  of  a  chloritic  character  being  visible.  Close  by  the  latter  village, 
there  is  a  mass  of  rock  deserving  of  examination.  It  appears  to  be  in 
one  spot  of  a  fine  blackish  greywacke  schist,  with  scales  of  mica  disse- 
minated; the  composition  fine  granular,  the  structure  well  marked 
schistose.   It  is  in  contact  with,  and  passes  into  a  reddish  brown  rock  of 
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coaroer  composition,  with  a  stractuie  amorphous,  or  at  least  cmly 
subschistose.  Adjoining  the  latter,  a  greenish  grey  rock  of  fine  granular 
composition,  the  structure  entirely  amorphous,  and  having  a  high 
specific  gravity ;  consequentiy  containing  either  hornblende  or  angite. 
The  three  t3rpes  are  all  included  in  a  single  mass  of  no  great  extent,  and 
on  passing  them,  argiUaceous  schist  of  the  usual  character  is  found. 

188.  From  Horensee,  the  route  passes  down  the  Bhudree  glen,  Ytbkk 
is  of  some  width,  and  encloses  a  good  deal  of  level  ground.      In  ooose- 
quence,  the  rock  is  not  often  visible.  Close  to  the  village  of  K<il«  there  is  a 
sudden  descent,  in  which  strata  of  schist  appear  intermediate  in  character 
between  argillaceous  and  micaceous  schist.    It  is  accompanied  by  quartz 
rock,  which  as  usual,  forms  a  series  of  transitions  into  the  schist.  A  litde 
beyond  Koree,  a  pale  bluish  grey  subschistose  rock,  a  compoeitian  pro- 
bably of  indurated  day  and  quartz  rock,  comes  to  the  surface.     It  is 
succeeded  by  a  dark  blue  argillaceous  schist,  containing  nodules  of  qnartE, 
the  laminsa  of  the  slate  being  bent  round  them ;  a  bluish  grey  rode  of  a 
subschistose  structure,  not  very  quartzose,  becomes  then   eatablidied. 
If  it  were  not  that  it  wants  the  decided  appearance  of  a  mechaniol 
origin,  I  should  feel  strongly  inclined  to  call  this  a  greywacke.    Bot 
the  erroneous  application  of  the  latter  name  is  the  more  to  be  guardad 
against,  since  it  has  become  certain,  that  some  of  the  rocks  which  have 
been  distinguished  by  this  appellation,  are  identical  vrith  the  red  sand- 
stone, a  rock  of  which  no  trace  is  found  in  this  quarter.  Under  the  title  of 
argillaceous  schist  and  quartz  rock ;  it  cannot  lead  to  any  false  condos- 
ons,  and  as  such,  it  may  be  described  until  our  nomenclature  of  rocks  be 
more  discriminative  of  them  than  it  is  likdy  for  a  long  time  to  be. 

189.  It  continues  as  fiur  as  Koodieon  in  the  valley  of  die  Agkr, 
forming  the  whole  of  the  ridge  which  separates  the  Bhudree  glen.  la 
the  bed  of  the  Aglar,  a  very  similar  rock  prevails,  but  on  the  asoest 
it  acquires  the  more  charactenstic  aspect  of  a  true  day  slate.  In- 
faceous  conglomerate  is  also  seen  in  isolated  masses,  and  occaaioDaily  a 
blue  limestone.  Near  the  village  of  Ramon,  the  latter  rock  becomes 
established,  to  the  exdusion  of  the  slate.  It  is,  however,  of  very  vadooa 
aspects,  sometimes  it  is  a  black,  hard,  non-efiervescent  rock,  foetid  wfaeo 
struck,  and  possessing  scarcdy  any  resemblance  to  limestone.  This  ii 
its  condition  generally  in  the  vicinity  of  the  masses  of  gypsam  which 
are  here  found ;  at  other  times  it  is  highly  siliceous,  and  though  beaiio; 
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the  appearance  of  limestone,  might  from  its  non-eflPervescence,  he  called 
schist ;  the  pore  hlne  limestone  is,  however,  also  found,  and  in  consi- 
derahle  quantity. 

190.  The  gypsum  which  is  associated  with  this  limestone,  is  of  a 
aaocharoidal  aspect,  the  colour  heing  heautifiilly  white,  and  the  grain 
fine.  No  crystab,  except  the  most  minute,  have  been  observed.  It  is 
found  neither  in  beds  or  veins,  but  in  superficial  amorphous  patches, 
presenting  an  appearance  of  considerable  singularity  and  interest.  It 
is  always  connected  with  the  black  non-effervescent  rock  described 
in  the  preceding  paragraph.  The  latter  has  very  often  the  appearance 
of  reunited  fragments,  and  the  gypsum  sometimes  contains  nodules  of  it. 
Without  doubt  some  connection  exists  between  the  origin,  or  at  least 
the  present  place,  of  this  gypsiun  and  this  very  singular  rock,  always 
found  in  contact  with  the  former,  and  not  observed  hitherto  anywhere 
but  in  the  immediate  vicinity  of  it.  There  is  not  the  slightest  appear- 
ance of  stratification  in  either  rock. 

191.  From  Ranon  to  the  summit  of  the  ridge,  (Mussooree  Tuba,) 
limestone  prevails,  and  the  varied  and  picturesque  disposition  of  this 
mountain  sufficiently  attests  the  character  of  the  rock.  In  all  countries  it 
has  been  observed,  that  not  only  are  the  limestone  districts  most  fertile 
and  productive  under  the  labours  of  agriculture,  but  that  also  when 
abandoned  to  the  hand  of  nature,  they  furmsh  the  most  picturesque  and 
beautiful  scenery.  The  summit  is  composed  of  the  same  rock,  and 
constitutes  one  of  the  most  romantic  spots  within  the  circuit  of  the 
mountains. 

192.  Advantage  has  been  taken  of  the  elevation,  and  the  consequent 
coolness  of  the  climate,  to  establish  a  nursery  garden  at  Saharunpore. 
This  is  intended  for  the  purpose  of  naturalising  the  more  hardy  plants 
of  the  interior,  that  otherwise  would  langmsh  and  die,  under  the  fer- 
vors of  a  tropical  sun  if  too  suddenly  transplanted.  It  promises  to  be 
eminently  successful,  though  as  it  had  only  been  just  begun  when  I 
visited  it,  this  opinion  must  rest  on  other  grounds  than  experience  ;  no 
doubt  a  favorable  feature  in  the  plan,  though  accidental,  and  not  a  dis- 
posing reason  for  the  original  choice,  is  the  nature  of  the  rock;  the 
argillaceous  and  micaceous  schists,  the « only  rocks  besides  limestone 
from  which  the  selection  lay,  furnishing  a  very  poor  and  ipeagre  soil  for 
almost  every  description  of  produce. 
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193.  From  the  garden,  the  road  descends  obliquely  along  the  face  of 
the  range  to  the  village  of  Juree  Panee,  in  this  line  the  limestooe  is  loii 
almost  immediately,- and  arg^illaceous  schists  succeed.  They  are  of  vaiiouB 
colours,  many  of  them  very  bright,  red,  yellow,  green*  grey,  olive  brown* 
purple,  &c.  This  change  of  colour  is  characteristic  of  this  rock,  whick 
is  further  remarkable  for  its  different  degrees  of  consistence,  being  at 
one  time  soft  and  diffusible  in  water  like  clay,  at  others  hard,  and 
though  not  furnishing  good  roofing  slate,  yet  very  similar  in  minen- 
logical  character  to  that  substance. 

194.  At  Juree  Panee,  limestone  again  appears,  but  in  small  quantity; 
some  specimens  were  observed  of  it  containing  veins  of  fibrous  gypaom. 
These  were  of  the  most  reg^ular  type,  and  had  no  resemblance  to  the 
black  scoriaceous  rock  before  noticed,  as  associated  with  the  gypsum 
near  Ranon.  The  argillaceous  schist  again  establishes  itself,  and  con- 
tinues to  Rajpoor  at  the  foot  of  the  descent.  In  this  line  it  is  rather 
harder,  in  general,  than  that  above  described,  and  inclines  more  to  bloe, 
purple,  and  green  colours.  It  contains  masses  of  quartz  rock  often 
strongly  impregnated  with  the  matter  of  the  slate.  At  the  foot  of  the 
descent,  the  structure  appears  to  change  to  that  already  described 
Art.  184,  as  consisting  of  thin  folise  or  leaves  scarcely  adhering,  and  of 
very  limited  size. 

195.  The  mountains  which  bound  the  Doon  to  the  north,  and  which 
stretch  from  the  Jumna  to  the  Granges,  are  all  composed  of  argiQaceoos 
schist.  Beds  of  limestone  occur  similar  to  those  already  described,  but 
never  of  any  great  extent.  Gypsum  also  similar  to  that  at  Ranon  k 
found,  and  under  similar  relations  at  two  other  places,  and  it  is  pn- 
bable,  will  be  eventually  discovered  at  many  more.  In  the  bed  of  the 
stream  in  which  the  Sunsar  Dhota,  or  Dripping  Cave,  is  situated,  and 
about  a  mile  higher  up.  may  be  seen  the  remidns  of  a  very  huqge  bed  of 
this  substance,  the  greater  part  having  been  removed  by  quarrying.  It 
lies  in  the  same  kind  of  superficial  amorphous  mass,  and  is  nyorwt^ 
with  the  same  foetid  anomalous  black  rock  as  at  Ranon.  There  are  tvo 
varieties  which  lie  in  contact,  and  between  which,  a  kind  of  transitiQa 
takes  place.  The  one  is  of  a  beautiful  saccharoidal  aspect,  of  a  snowy 
white  colour  and  fine  granular  composition.  The  other  is  of  a  diztf 
white  colour,  approaching  to  yellowish  grey,  and  the  compositiQn  is 
finer,  almost  impalpable;  nor  are  the  minute  crystals  discoverable  ia 
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it,  which  may  be  seen  to  constitute  the  grain  of  the  other,  being  in 
fact  dull  and  earthy,  like  chalk.  It  is  the  more  abundant  of  the  two, 
and  indeed  may  be  had  in  almost  any  quantity.  It  would  probably 
answer  for  the  preparation  of  plaster  of  Paris,  though  certainly  not  for 
statuary. 

196.  The  other  locality  is  in  the  bed  of  a  small  nullah,  which  fidls 
into  that  in  which  the  Dripping  Gave  is  situated.  There  are  some 
springs  in  the  bed  of  this  stream,  which  have  a  strong  odour  of  sulphu- 
retted hydrogen,  and  I  should  notice  that  the  water  of  almost  all  these 
streams  deposits  carbonate  of  lime.  The  gypsum  at  this  locality  was 
described  to  me  as  forming  a  mass  incumbent  on  clay  slate,  and  not  in 
contact  with  either  limestone  or  the  black  rock  so  often  mentioned. 
This  mass  had  a  flattened  form,  and  might  be  called  a  bed ;  a  perpendi- 
cular fissure  in  the  slate  was  filled  with  gypsum  continuous  with  the  up- 
per mass,  thus  giving  the  idea  of  a  deposit.  In  my  attempts  to  find  the 
place  I  was  not  successful,  but  I  met  with  many  loose  masses,  and  some 
of  rather  impure  appearance,  entangled  with  the  angular  debris  which 
had  rotted  from  above,  and  settled  into  banks  of  different  heights  at  the 
foot  of  the  mountains.  It  was  associated  in  such  a  manner,  as  to 
leave  no  doubt  that  it  had  been  in  a  state  of  fluidity  when  it  assumed 
its  place  there,  and  thus  we  might  pronounce  with  some  certainty 
on  the  comparative  ages  of  these  masses  of  gypsum,  which  in  this  in- 
stance at  least  >mu8t  have  been  posterior  to  the  formation  of  this  local 
debris. 

197.  We  have  now  again  descended  to  the  Doon,  where  a  totally 
different  order  of  things  prevails.  It  may  be  useful  before  proceeding 
to  the  Eastward,  to  notice  different  detached  points  at  which  the  same 
formation  of  argillaceous  schist  has  been  observed.  At  Riki  Khes  and 
along  the  banks  of  the  Ganges,  as  £Bur  as  Deoprag,  no  other  rock  is  seen. 
In  the  route  too  from  Dehra  to  Teeree,  the  residence  of  the  Gurhwal 
Raja,  it  equally  prevails,  the  several  t3rpe8  corresponding  accurately  to 
those  already  described.  In  particular  may  be  seen  the  soft  variety  of 
various  bright  colours  in  the  ascent  from  the  village  of  Manjgaon 
in  Sikimana  pergunnah.  Excellent  roofing  slate  is  general  throughout 
this  quarter,  nor  are  the  houses  ever  covered  with  any  other  materials ; 
along  the  whole  valley  of  the  Aglar,  it  was  equally  general,  occasion- 
ally presenting  however  a  patch  of  limestone.     The  Byrath  range,  which 
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shuts  in  the  Umloo,  is  also  composed  of  it,  frequently  containing  beds  of 
quartz  rock.  In  the  valley  of  the  Tonse,  argillaceous  schist  is  traced  as 
high  as  the  village  of  Kande.  In  the  route  from  Calree  to  JytuU,  little 
other  rock  is  seen  excepting  limestone,  which  in  the  neighbourliood  of 
Kangra  is  abundant. 

198.  From  Jytull  again  to  Subhattoo,  the  road,  passing  along  the 
summit  of  a  ridge,  carries  with  it,  the  whole  way,  argillaceous  sdust. 
In  this  tract,  no  limestone  beds  are  found,  but  quartz  rock  is  cammoo 
from  Subhattoo  to  Bar ;  in  descending  to  the  plains  the  same  rock  coo- 
tinues.  In  passing  to  the  north  road  to  Kotgurh,  it  is  equally  coiBStaiLt, 
at  least  as  far  as  Lunla ;  how  much  further  it  continues  in  that  direction, 
or  where  the  junction  with  the  mica  slate  takes  place,  I  have  no  means  of 
judging.  From  Subhattoo  to  Joonug,  the  residence  of  the  Ranee  of 
Kyoontal,  it  is  equally  constant,  and  extends  probably  mnch  farther. 
In  the  route  from  Nahun  to  the  Choor  mountain,  clay  slate  prevaili  to 
within  a  very  short  distance  of  the  latter,  containing  extensive  beds  of 
limestone,  which  in  detached  masses  stretch  along  the  crest  of  Ihe  Sacea 
range,  dividing  the  valley  of  the  GKrree  from  that  of  the  Jullal ;  connected 
with  their  beds  are  probably  the  masses  which  form  the  summits  of  the 
Kajgurh  and  Krol  mountains ;  at  the  feet  of  these  the  schist  reappears, 
continuing  to  extend  as  far  as  Subhattoo.  Finally,  the  valley  of  the 
Sutlej  between  Koomharsen  (or  a  little  below  it)  and  Soonee  *'*m!?°">» 
this  formation. 

199.  It  is  time  now  to  return  to  our  details  on  the  Kedamath  road, 
which  were  broken  off  at  Almorah,  (Art.  152.)   At  that  place  we  have 
seen  micaceous  schist  is  the  rock.    But  the  details  of  it  I  shall  postpone 
for  the  present,  to  trace  out  the  limits  and  relations  of  the  aigiUa- 
ceous  schist  in  descending  to  the  plains.    There  are  two  routes  ia 
which  these  have  been  examined,  the  Pass  by  Chilkeea,  and  that  by 
Bhumooree.     In  the  first  of  these,  micaceous  schist  extends  a  few  miks 
south  of  Turkhet,  the  second  stage  in  the  route  from  Hawal  Bagh  to 
Chilkeea.    Between  Turkhet  and  Pepul  Point,  it  is  gradually  exchanged 
for  an  argillaceous  schist  of  peculiar  character.     It  is  occasionally  quite 
soft,  white,  and  talcose,  being  rather  meagre  than  unctuous.  The  mica- 
ceous schist  again  makes  its  appearance  after  a  short  interral,  aod 
then  a  very  fine-grained  gneiss  in  the  ascent  to  the  Bukar  Mundal  Pks. 
on  the.  summit  of  which  is  a  dirty  brown-coloured  micaceous 
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of  an  arenaceous  composition,  which  is  succeeded  by  a  magnesian  clay 
slate  accompanied  by  quartz  rock.  The  former  frequently  contains 
patches  of  a  soft  white  clay»  which  evidently  originates  in  a  decomposing 
talcose  schist^  as  the  latter  occurs  in  contact  with  it. 

200.  The  quarts  rock  is  most  abundant  as  we  approach  Peepul  Point, 
and  immediately  above  the  place  of  encampment  there  occurs  a  set  of 
appearances  which  I  think  deserve  description.  It  is  so  seldom  in  these 
mountains,  that  we  can  trace  the  junction  of  two  rocks,  that  no  oppor- 
tunity should  be  lost  where  it  is  accessible  of  recording  the  phenomena. 
Fig — will  render  the  following  description  more  intelligible ;  it  is  anomor- 
phous  rock,  apparently  one  of  the  numerous  types  of  argillaceous  quartz 
rock.  It  is  seamed  in  every  direction,  as  this  rock  very  often  is,  but 
exhibits  no  trace  of  stratification.  C.  which  adjoins  it,  is  perfectly  dis- 
tinct, the  line  of  junction  being  strongly  marked.  It  is  a  white  are- 
naceous rock  covered  with  brown  spots,  crumbly,  and  with  little  consist- 
enoe,  but  feeling  gritty  in  the  mouth.  It  is  probably  quartz,  or  a 
mixture  of' quartz  and  felspar,  and  the  iron-stained  spots  may  arise 
from  decomposing  pyrites.  It  passes  below  into  a  tolerably  hard  rock. 
D.  is  a  series  of  thin  folise  or  leaves  (they  can  hardly  be  called  slates) 
of  argillaceous  schist,  of  a  plumbaginous  aspect ;  they  are  soft,  and  soil 
paper.  The  series  in  its  progress  upwards  gradually  diminishes  in 
thickness  till  it  disappears ;  it  is  a  quartzose  argillaceous  schist,  stratified 
distinctly,  the  strata  lying  parallel  to  the  preceding,  nearly  vertical. 
This  latter,  like  A,  are  types  of  the  ordinary  rock,  which  seems  to  oscil- 
late just  here,  between  quartz  rock  and  ar^llaceous  schist. 

201.  The  character  of  the  rock  C.  (I  can  hardly  call  it  a  vein,)  affords 
strong  promise  of  the  existence  of  graphite  in  this  quarter.  This  mineral 
belongs  to  formations  of  the  earliest  sera,  as  anthracite  has  been  referred 
to  the  suppositious  transition  class,  and  coal  to  the  sera  of  secondary 
rocks.  It  is  remarkable  too,  that  the  deposit  from  which  graphite  of  the 
best  quality  is  procurable,  and  which  indeed  furnished  nearly  the  whole 
civilized  world  with  the  variety  used  for  pencils,  that  of  Borrodale  in 
Cumberland  is  situated  in  a  clay  slate  on  the  border  of  primary  moun- 
tains. There  does,  it  is  true,  appear  some  doubts  as  to  the  real  nature 
of  this  formation,  for  some  insist  that  it  comprises  rocks  of  the  trappean 
tjrpe ;  however  this  may  be,  it  is  not  the  less  certain  that  argillaceous 
schist  is  known  often  to  contain  very  valuable  beds  or  veins  of  graphite. 
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202.  From  Peepul  Point  to  Okuldoona,  the  route  is  in  the  hed  of 
the  CaBilla  river,  the  latter  being  crossed  eleven  times ;  every  where  k  18 
full  of  the  rounded  stones  so  often  noticed,  and  their  accumulatioDs 
are  sometimes  observed  to  attain  a  height  of  150  feet  even,  above  it.  It 
may  be  stated,  generally,  that  where  the  river  bed,  or  valley  is  narrow, 
there  they  attain  to  the  greatest  height ;  and  where  sufficiently  wide, 
the  extent  is  greater,  but  their  height  less.  What  the  depths  of  those 
accumulations  in  the  immediate  bed  of  the  river  are,  I  have  no  data  to 
determine  accurately,  but  there  are  several  reasons  for  believii^  it  to  be 
very  great.  They  seem  to  be  all  of  a  very  uniform  chaivcter,  modiia- 
tions  of  quartz  rock,  more  or  less  impregnated  with  clay  slate. 

203.  The  rock  in  situ  here  is  of  a  rather  singular  character,  but  it 
will  be  here  afterwards  seen,  that  it  is  found  in  many  distant  pnti 
of  these  mountains.  It  is  in  fact  a  quartz  rock,  but  contains  talc  insteid 
of  mica.  The  strata  are  very  obscure,  although  it  is  traversed  by  nune- 
rous  irregular  seams.  In  one  instance  I  observed  a  mass  of  day  shte 
of  a  lenticular  shape,  inclosed  in  it,  the  length  of  this  indnded  nodule 
was  about  10  feet,  the  thickness  one  foot ;  something  like  tnuuition  was 
observed  at  the  junction.  This  rock  has  a  considerable  extent  in  tiie  stage 
to  Ookul  Doonga.  It  is  succeeded  by  a  black  amorphous  rock  of  ahnost 
impalpable  composition,  which  is  traversed  by  veins  of  quartz.  Has 
passes  into  a  talco-argiUaoeous  schist  with  thin  kminie,  but  so  tender, 
that  no  specimens  are  obtainable.  Quartz  rock  of  an  ordinary  r>lw>wMitw 
next  succeeds ;  the  strata  very  irregular  and  contorted.  It  is  of  a  reddisk 
colour,  and  almost  compact,  and  in  mineralogical  aspect  strongly  resem- 
bles the  boulder  stones  found  at  the  foot  of  the  hills.  Fragments  of  the 
talcose  quartz  rock  which  I  have  just  noticed,  and  which  is  not  seen 
in  situ  in  the  intermediate  space,  have  been  observed  at  Dhikoofee,  a 
distance  of  at  least  18  miles.  This  rock  is  so  remarkable,  as  already 
noticed,  that  its  fragments  are  recognised  with  the  greatest  certainty,  and 
we  are  thus  enabled  to  trace  the  course  which  these  boulder  fltona 
took,  as  also  to  judge  of  the  distance  they  were  transported. 

204.  Ookul  Doonga  is  situated  on  rather  an  extensive  flat;  the  bed 
of  the  river  is  composed,  as  already  noticed  of  these  rounded,  stones.  Ike 
rock  is  not  therefore  visible  for  a  distance  of  a  mile  and  a  half;  it  is 
then  seen  in  the  river  bed,  and  has  the  character  of  a  nucaceoas  fine- 
grained sandstone,  stratified  distinctly,  but  not  at  all  schistose,  or  at 
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least  not  readily  fissile.  The  fracture  is  difficult  to  obtain,  as  it  splits  in 
▼arious  directions  with  a  land  of  deavage,  on  the  face  of  which  it  is 
difficult  to  disoem  the  mineralogical  structure ;  the  strata  are  frequently 
curved,  and  the  dip  sometimes  reversed.  On  it  lies  a  rather  thick  bed 
of  a  rock  of  an  argiilaoeous  character,  rather  one  of  the  shales  than 
a  schist.  It  is  loose  and  unconsolidated,  having  the  appearance  of  a 
Boit  and  tender  rock  which  had  been  crushed;  nothing  like  marks  of 
stratification  are  observable.  Its  colours  are  various,  and  with  this  shat- 
tered appearance,  characteristic ;  i.  e.  green,  white,  black,  purple,  red, 
yellow,  all  of  decided  tone,  and  changing  often  within  a  limited  space. 
On  this  lies  the  diluvian  deposit  of  rounded  stones  and  gravel,  which 
notwithstanding  all  the  inequalities  of  the  ground,  and  they  are  great 
and  numerous,  has  its  upper  sur&oe  perfectly  even  and  almost  level.  It 
is  to  be  remarked,  that  wherever  these  beds  are  visible  in  their  lowest 
limit,  they  are  always  found  resting  on  these  shattered  masses  of  shale, 
and  never  in  any  instance  on  the  sandstone. 

205.  In  this  rock  we  take  leave  of  the  argillaceous  strata  idiich  we 
have  now  to  foUow  out  in  the  route  leading  from  Almorah  to  Bhu- 
mouree.  The  micaceous  schist  beds,  the  details  of  which,  as  before  observ- 
ed, we  will  postpone  till  we  come  to  the  description  of  the  granite,  con- 
tinue beyond  Powree,  the  first  stage,  to  within  a  short  distance  of  the 
halting  place,  Ramgur,  on  the  summit  of  the  Sohakatee  Pass. .  It  is 
exchanged  for  a  very  hard  bluish  grey  rock,  with  much  of  the  external 
aspect  of  limestone,  but  non-effervescent,  or  very  rarely  so,  and  in  a  low 
degree.  It  is  marked  with  stripes  of  a  darker  colour,  breaks  with  a 
sub-conchoidal  fracture,  the  grain  of  which  shews  it  to  be  a  composed 
rock,  but  so  small  is  it,  that  there  is  difficulty  in  determining  precisely 
what  are  the  ingredients.  Mica  and  quartz  are  evident,  and  a  dark 
mineral,  which  may  be  either  indurated  clay  or  hornblende ;  some  speci- 
mens contain  also  carbonate  of  lime.  It  forms  a  lengthened  mass  in  the 
micaceous  schist,  being  observed  to  descend  to  the  bed  of  the  Ramgur, 
and  rise  on  the  opposite  side,  holding  an  oblique  course  across  the  valley 
for  a  considerable  distance,  which  is  easily  traced,  owing  to  the  peculiar 
swrbice  character  of  the  rock.  From  all  the  characters  of  the  mass 
I  am  very  much  inclined  to  consider  it  as  a  vein. 

206.  Below  the  Pass,  we  have  a  white  schistose  quartz  rock  of  rather 
arenaceous  composition.     It  may  contain  a  small  quantity  of  febpar. 
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In  the  bed  of  the  Ramg^,  the  rock  is  of  a  light  grey  colour,  with  black 
specks  disseimnated.  This  rock  evidently  contains  talc»  (prismatic  tak 
mica,)  as  well  as  quartz,  and  perhaps  some  felspar.  Near  the  Bungalow, 
the  character  becomes  more  regularly  that  of  gneiss»  and  at  the  foot  of 
the  ascent  to  the  Ghagur,  specimens  are  obtained  which  however,  unlike 
the  Himalaya  gneiss,  are  yet  equally  entitled  to  the  name,  at  least  in 
the  present  state  of  our  tenninology.  This  gneLas  whick  conatitutei 
the  whole  of  this  range,  at  least  in  this  quarter,  is  deserving  of  a 
detailed  description. 

*  207.  This  rock  may  be  said  to  be  characterised :  1.  by  its  small  pro- 
portion of  felspar ;  2.  by  the  predominance  of  a  taloose  or  aigillaoeons 
ingredient;  3.  by  the  singnlar  types  under  which  it  sometimes  ap- 
pears, or  in  other  words,  its  transitions  into  very  anomalous  rocks.  It  b 
of  a  schistose  rather  than  a  slaty  structure ;  has  a  taloose  aspect,  varying 
in  colour  from  a  greenish  to  a  yellowish  grey,  soft  though  tough,  and  of 
the  peculiar  composition  which  entitles  it  to  be  called  gneiss,  though  of 
so  small  a  grain  as  to  occasion  the  separate  ingredients  to  be  not  always 
ea^y  recog^nisable.  Besides  the  felspar  and  talc,  it  contains  quartz,  and 
occasionally  hornblende,  (Hemi  prismatic  augite  spar.)  The  two  moat 
singular  types  into  which  it  passes  are;  1,  a  white  schistose  rwk, 
probably  composed  of  talc  quartz  and  felspar,  and  2,  a  dull  reddiak 
brown  amorphous  rock  of  eartiiy  composition,  and  of  a  cleavable  struc- 
ture. This  passes  into  a  harder  type  of  a  darker  colour,  which  is  equally 
remarkable  for  its  cleavable  structure,  and  want  of  the  schistose.  This 
latter  ia  found  on  the  summit  of  the  Ghagur,  and  has  all  the  appearance 
of  a  perfect  greenstone. 

208.  Below  the  summit  on  th^  south  side,  the  same  taloose  and 
schistose  gneiss  is  again  found  as  in  the  ascent  from  the  north ;  but  xd 
the  descent  to  Bheem  Tal,  it  appears  to  pass  into  an  aigillaoeous  achiat, 
which  occasionaUy  seems  to  oscillate  towards  hornblende  rock,  la 
the  latter  case,  instead  of  being  schistose,  it  ia  always  deavalde,  the 
joints  of  the  cleavage  being  of  a  copper  brown  colour,  and  exhibitiBg 
no  marks  of  the  internal  composition,  which  can  only  be  observed 
in  the  cross  fracture  so  difficult  to  obtain  in  this  rock.  At  the  Fass  near 
Sumket,  which  may  be  considered  as  the  foot  of  the  Ghagur,  a  rock  occms 
very  much  resembling  some  greywackes.  It  is  a  granular  mixtnie  of 
quartz  and  clay  slate.    At  Bheemtal,  the  cleavable  rock  is  pievalent. 
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209.  The  strata  of  which  the  Ghagur  is  composed,  dip  very  regpilarly,  at 
aoine  points  varying  hetween  £.  and  N.,  tiie  inclination  generally  small, 
though  sometimes  as  high  as  40^.  The  deavahle  types  are»  if  at  all, 
very  indistinctly  stratified,  but  they  are  traversed  by  rents  or  cleavages 
in  every  direction.  The  two  types  nuty  be  seen  everywhere  passing 
into  each  other,  nor  can  there  be  a  doubt  of  their  geological  identity ; 
yet  it  is  impossible  to  have  specimens  of  greater  dissimilarity  in 
mineFalogical  aspect  than  are  furnished  by  these  rocks,  a  proof,  if  it 
were  wanting,  of  the  mischief  of  adopting  the  geological  relations  of 
rocks  as  the  basis  of  our  classification. 

210.  Between  Bheem  Tal  and  Bhumouree,  some  interesting  pheno- 
mena are  to  be  observed.  The  rock  continues  to  be  in  its  general 
character  an  argillaceous  schist;  some  specimens  of  a  purple  colour 
and  very  perfect  type  being  procured  a  little  below  the  former  place. 
In  the  vicinity  of  this  is  seen  a  small  amorphous  mass  of  a  tuftbceous 
character,  and  dark  greenish  grey  colour;  and  at  no  great  distance 
again,  a  huge  block  of  the  most  compact  quartzose  conglomerate. 
In  this  latter,  the  cement  is  of  a  hardness  and  compactness  which 
rivals  the  imbedded  portions.  No  other  sample  of  this  rock  is  seen,  the 
mass  IB  evidently  not  in  situ,  but  there  are  no  circumstances  in  the 
vicinity  to  give  any  due  to  its  origin. 

211.  In  the  bed  of  the  Nullah,  half  way  down,  round  blocks  are  seen 
of  a  greenstone,  in  which  the  crystals  of  hornblende,  (Hemi  prismatic 
augite  spar,)  are  distinct.  The  specific  gravity  of  this  rock  is  2.9. 
That  of  the  purple  slate  is  2.58.  The  latter  passes  into  a  dark 
blackish  rock  of  a  fine  grain,  and  less  perfect  schistose  character,  the 
specific  gravity  of  which  ia  2.7.  The  determination  of  these  evidently 
points  it  out  as  a  transition  between  the  greenstone  and  slate.  Fragments 
of  toadstone  are  found  in  the  same  neighbourhood,  having  the  same, 
specific  gravity  of  2.7.  These  consist  of  a  dark,  greenish  grey  ground, 
with  white  oblong  spots,  occasioned  probably  by  imbedded  crystals  of 
felspar.  The  base  evidently  contains  hornblende  or  augite,  but  the 
composition  is  impalpable,  and  to  appearance,  even  with  a  magnifier, 
homogenous. 

212.  A  little  below  this  a  rock  is  found  something  resembling  the 
transition  between  the  greenstone  and  the  sclust,  but  of  a  lighter 
colour,  it  may  probably  be  called  a  fine  greywacke.     It  is  distinctly 
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stratified,  dipping  10^  N.  W.,  the  angle  of  indinadon  being  44®.  It 
gradually  paases  into  a  most  perfect  micaceous  sandstone,  which  is 
found  occasionally  to  contain  small  nodules  of  greenish  grey  cJay. 
The  transition  is  observed  to  a  great  advantage,  as  the  whole  of  the 
strata  are  exposed,  nor  have  I  seen  in  any  part  of  the  mountains  an  ap- 
pearance that  more  interested  me. 

213.  A  little  below  this,  we  descend  to  the  Balleea  Nuddie,  where  the 
sandstone  is  again  found,  and  resting  on  it  various  coloured  and  shat- 
tered rocks,  described  in  Art.  204.  In  the  bed  of  the  Nullah*  the  fimg- 
ments  are,  some  limestone,  some  day  slate  of  a  hardness  approaching 
to  that  of  jasper,  but  the  greater  part  quartz,  more  or  less  impure. 
Near  the  bridge  may  be  seen  blocks  of  the  blackish  amovphons 
rock  before  noticed,  and  which  in  one  solitary  instance  has  been  ohsenr- 
ed  to  have  a  partially  cavernous  structure ;  some  of  the  cavities  being 
filled  with  a  zeolite  mineral,  (Kouphone  spar.)  This  rock  certainly  aj^wns 
to  pass  into  the  purple  argillaceous  sclust,  but  as'  so  often  remaiked, 
access  is  wanting  to  the  junction  of  the  rocks  in  order  to  establish  this 
fiict  with  certainty. 

214.  In  this  vicinity,  (a  little  bdow  the  Buleea  Nuddie.)  I  picked  up 
fragments  of  a  perfect  greenstone  of  a  large  grain,  very  similar  in 
fiict  to  that  of  a  granite.  The  ingredients  were  compact  felspar  and 
quartz.  I  have  never  found  any  thing  like  this  rock  anywhere  else;,  nor 
have  I  been  able  to  trace  it  to  its  original  site.  SandatonCj  irr^gulariy 
mixed  with  conglomerate,  then  continues  to  Bhumouree,  where  abo 
it  is  to  be  seen,  (in  the  bed  of  the  Nullah,)  dipping  to  the  North  at  aa 
angle  of  about  25®.  Bhumouree  is  situated  at  the  foot  of  the  bills,  in 
the  Bhabur  or  elevated  part  of  the  Teraee. 

215.  I  must  now  return  to  a  route,  the  details  of  which  ought  to 

have  been  given  before  the  last  two,  but  the  omission  ia  not  one  of  9xrf 

**********        * 

of  the  gneiss  to  very  near  the  summit  of  the  ■  Pass,  bdov 

which  it  is  replaced  by  chloritic  schist :  fragments  of  homblendic  schist 
being  also  very  common.  The  former  continues  to  near  Pokree.  occa- 
sionally giving  place  to  talcose  schist,  occasionally  to  talcose  quartz  rocL 
Near  some  of  the  old  galleries  of  the  copper  mines  worked  here,  an 
beautiful  specimens  of  an  emerald  green  straight  laminar  slate  with  higb 

•  MSS.  defective. 
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lustre.  It  paBses  so  g^radually  into  talcose  schist  of  the  palest  colour,  as 
to  leave  no  doubt  of  their  being  but  coloured  modifications  of  the  same 
rock.  In  the  rock  in  which  the  galleries  at  present  worked  are  situated, 
a  fleah  coloured  schist  is  found,  of  a  mixture  of  talc  and  quartz.  It  passes 
into  a  Bubschistose  rock  of  a  similar  composition,  the  latter  ingredient 
being  in  greatest  quantity;  in  feet  a  talcose  quartz  rock.  This  is 
exchanged  a  Uttle  lower  for  a  dark  olive  green  soft  rock,  of  a  schistose 
fltmcture,  but  not  laminar,  the  aspect  of  the  fracture  being  scaly. 
I  think  it  consists  chiefly  of  hornblende. 

216.  The  copper  mines  here  are  situated  in  the  quartz  or  tak  slate 
just  described,  a  rock  of  so  soft  and  tender  a  nature,  as  to  form  a  very 
strong  objection  to  the  efficient  working  of  them  by  its  frequent  fiulures 
in  the  different  galleries.  At  the  time  I  visited  the  pLice,  they  had  all 
fiidlen  in,  and  consequently  no  specimens  of  the  ore  were  obtainable, 
except  such  as  could  be  gleaned  from  the  rubbish  lying  at  the  mouths 
of  the  several  galleries.  These-  pointed  to  vitreoua  copper,  or  the  sul- 
phnret,  the  richest  ore  known.  Copper  pyrites  was  also  observed,  and 
blue  and  green  copper  in  small  quantity ;  whether  the  ore  is  in  the  form 
of  veins  or  beds,  it  is  impossible  to  judge  in  the  present  state  of  things. 
The  water  which  issues  from  the  galleries  has  a  specific  gravity  of 

,  18  impregnated  with  the  sulphate,  and  deposits  sulphate  of 
eopper  on  the  stones  over  which  it  flows.  These  mines  evidentiy  have 
been  very  productive,  to  judge  by  the  extent  to  which  they  have  been 
worked. 

217.  On  the  ridge  fitnn  which  the  descent  to  Boomot  commences, 

* 

micaceous,  or  perhaps  rather  an  impure  talcose  schist  occurs.  It  con- 
tains a  gpood  deal  of  quartz,  below  this  a  decided  talcose  schist 
appears,  of  a  greenish  hue.  In  the  bed  of  the  torrent,  at  the  foot  of 
the  ridge,  blocks  are  found  of  hornblende  rock,  containing  pure 
hornblende  in  bundles  of  needles,  and  glassy  actynolite,  in  contact 
with  a  reddish  felspar.  I  did  not,  however,  succeed  in  detaching 
any  good  specimens;  some  rolled  pieces  of  hornblende  were  found, 
having  the  closest  resemblance  to  charcoal,  in  all  save  specific 
gravity.  In  these,  the  apparent  fibre  was  most  commonly  curved,  the 
lustre  always  dull.  The  rock  from  hence  to  Boomot  is  entirely  talcose, 
being  either  a  granular  mixture  of  talc  and  quartz,  (talcose  quartz 
rock,)  which  occasionaUy  becomes  quite  soft,  and  disintegrating;  oc- 
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casionally  a  perfect  talcose  Bchist,  whicH  oedllates,  aa  the  rock  ahrayi 
does,  towards  chloritic  schist.  A  granitic  mixtore  of  hornblende  and 
quartz  is  also  found  in  limited  quantity,  the  t3rpe  in  iact  of  a  green- 
stone. 

218.  At  Boomot,  which  is  situated  on  an  extensive  flat,  we  find  the 
rounded  stones  so  often  described,  the  flat  being  entirely  composed  of 
them ;  the  height  above  the  river  is  200  feet,  and  the  extent  considenr 
ble.  The  rock  in  situ  is  seen,  however,  at  the  third  of  the  aaeent,  and 
it  is  chloritic  schist,  which  appears  on  the  other  side  to  pan  infai 
greenstone  slate.  On  the  left  bank  a  larger  flat  is  seen,  being  upwards 
of  two  miles  long,  and  half  a  mile,  or  more,  wide  in  the  broadest  pot. 
This  is  also  composed  of  the  same  rounded  stones;  these  bedscsa 
never  have  owed  their  origin  to  any  body  of  water  ao  limited  in  qnantitj 
as  the  present  supplies  of  this  river;  and  besides  these  table  lands 
are  in  reality  200  feet  above  the  present  bed.  lliere  oocnn  here  an 
appearance  which  is  of  considerable  interest ;  there  are  two  levels,  and  a 
considerable  difference  between  them  in  height,  the  lower  table  beb^ 
nearest  to  the  river.  This  condition  of  things  certainly  reminds  one  of 
parallel  roads,  as  they  have  been  called,  in  some  of  the  glens  in  Sootknd. 
Similar  appearances  have  heen  observed  by  Captain  Hall  in  Chili.  Hie 
resemblance  is  the  more  interesting,  because  I  believe  it  is  now  a  ge- 
nerally received  opinion,  tiiat  the  latter  owe  their  origin  to  die 
sive  burstings  of  a  lake,  at  distant  intervals  of  time. 

219.  On  crossing  the  suspension  bridge,  a  rock  very  like 
slate  is  found,  it  passes  into  the  chloritic  schist  observed  bdow  Boomot, 
and  through  that,  on  this  side,  into  a  perfect  takose  schist,  of  white, 
yellow,  and  blue  colours,  &c.  On  the  flat  no  rock  is  visible,  but  again  in  dK 
bed  of  the  stream,  which  comes  dovm  from  Dhuupore,  the  gnnite  rock, 
wluch  I  have  called  greenstone,  is  again  detected,  occasionally  pasmig 
into  a  greenstone  slate.  It  contains  nesta  of  indurated  tak  or  potstone. 
The  schists  are  always  conformably  stratified,  that  is,  they  dip  to  N.  E., 
but  the  greenstone  is  generally  amorphous.  The  schistoae  rocks  eos- 
tinue,  often  verging  on  chloritic  schist,  and  interstratified  with  quits 
rock  as  fer  as  the  route  lies  in  the  bed  of  the  Nullah,  which  is  of  great 
depth  and  narrowness,  the  sides  of  mural  steepness  laying  <^>eD,  m. 
beautiful  natural  sections,  all  the  particulars  of  tiie  rock  worthy  «f 
notice. 


1842.]  of  the  Hmmaiaifa  MmuUauis.  xcix 

220.  It  was  observed*  that  sometimes  the  change  from  the  green 
schist  to  the  quartz  rock  was  sudden;  sometimes  a  real  transition  is 
seen.  In  general,  the  schist  has  a  stronger  resemblance  to  the  chloiitic 
types,  though  it  is  also  found  a  perfect  hornblende  schist.  The  dip  and 
inclination  of  the  strata  present  great  local  inegularities,  the  former 
being  sometimes  reversed  within  a  lew  hundred  yards,  and  the  latter 
not  unfrequentiy  90^.  The  direction  iqtpears  to  follow  a  curved  line, 
being  in  the  first  instance  observed  as  conformable,  t.  t.  N.  W.  It 
is  then  seen  to  run  N.,  from  which  point  it  gradually  changes  to  N. 
35**  £.  In  the  first  case  the  dip  was  as  usual  N.  E. ;  as  the  direction 
changes,  the  strata  become  wedge-shaped,  and  assume  a  vertical  position, 
till  at  length  it  is  found  that  the  dip  is  reversed*  being  finally  S.  B. 

221.  From  the  bed  of  the  Nu]lah«  the  route  ascends  to  Dhunpore, 
where  are  worked  the  most  valuable  and  productive  copper  mines  in 
the  mountains.  The  rocks  which  are  found  in  the  ascent  to  the 
Koangola  PIub  and  descent  thence  are  various  in  character,  and  a  more 
enlarged  ^^Tftminarinn  of  this  neighbourhood  is  required  to  determine 
their  true  relstions  to  each  other.  In  the  ascent  to  Dhunpore,  quartz 
lock  is  the  prevailing  substance,  which  passes  on  the  summit  of 
the  ridge  into  a  very  thin  slaty  rock  of  a  yellowish  colour,  exceed- 
ingly hard,  and  composed  apparentiy  of  quartz  with  some  talc.  The 
lawiiTiflft  of  this  are  not  above  a  tenth  of  an  inch  in  thickness.  They 
separate  with  greatest  clearness,  are  often  bent  or  curved,  are  rather 
brittle,  and  consequently  not  obtainable  of  any  size.  This  type  might 
be  called  slaty  quartz  rock,  in  contra-distinction  to  schistose  quartz  rock. 
It  passes  into  the  pure  amorphous  type;  aigillaoeous  schist,  then 
Bocceeds,  variously  intermixed  with  limestone  more  or  less  pure. 
The  former  occurs  here  of  an  intense  black  colour,  similar  to  that  of 
basanite.  It  has  a  schistose  structure,  but  never  separates  into  thin 
fllates,  the  attempt  to  obtain  such  generally  producing  a  conchoidal 
aurfisoe,  or  at  least  one  more  or  less  uneven.  It  is  moderately  hard, 
of  a  fine  grain,  receives  a  goo^  polish,  would  form  a  most  superior  descrip- 
tion  of  writing  slate,  and  is  not  even  inapplicable  to  the  purposes 
to  which  basanite  is  applied.  It  has  a  cleavage,  or  set  of  natural 
joints,  the  surfoces  of  which  present  the  appearance  of  a  slight  iri- 
descence,  or  pavonine  tarnish.  This  cleavage  is  most  commonly, 
or  at  least  very  often,  transverse  to  the  direction  of  the  schistose 
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structure.  It  is  in  contact  on  two  sides,  with  an  aigfllaceotts  or 
siliceous  limestone,  which  in  its  immediate  neighboiurhood  paasas  into  a 
perfect  rotten  stone.  What  the  nature  or  cause  of  tfaia  caries  is* 
which  so  often  appears  to  attack  rocks  of  the  greatest  aoliditj,  no 
one  has  yet  explained  in  a  satisfactory  manner.  The  unchanged 
rock  is  of  blue  colour,  impalpable  in  composition,  with  a  oonchoidal 
fracture,  and  in  appearance  resembling  perfectly  the  moat  regular 
limestone.  It  is,  however,  a  very  impure  one,  being  highly  diazged 
with  argillaceous  or  siliceous  ingredients,  or  perhaps  with  both, 
occasionally  it  even  strikes  fire  with  steel,  and  approaches  the  natme 
of  schist.  In  its  passage  into  the  rotten  atone  h  is  observed,  first  to 
change  a  little  in  colour,  becoming  gradually  moie  tinged  with  the 
peculiar  mud  colour  of  the  latter,  which  is  so  for  diGferent  fimn  the 
rotten  stone  of  Derbyshire,  as  to  be  of  a  more  yellowish  than 
a  brownish  tinge.  The  grain  is  observed  gradually  to  make  hs 
appearance,  and  the  rock  to  be  fiill  of  joints  or  cleavages,  till  aft  hst 
it  is  found  of  a  dirty  yellow  colour,  fine  grain,  very  friabLe»  and 
with  a  specific  gravity  of  only  0.9.  A  series  of  specimens  connecting 
the  two  extremes  has  been  collected,  which  shews  the  progxeBs  of 
the  change  with  great  clearness;  a  rotten  stone  of  bright  coloiir 
appears  to  originate  in  a  real  argillaceous  sdust. 

222.  The  rock  in  the  neighbourhood  of  Dhunpore  is,  as  I  hat 
already  stated,  a  quartz  rock,  it  is  distinguished  for  its  peculiar  ahatter- 
ed  and  fissured  aspect,  no  trace  of  stratification  being  observable  excqit 
on  the  great  scale.  The  irregularity  of  the  strata  is  great,  and  tibe 
change  of  dip  firequent.  A  mass  of  red  dolomite  appears  in  the  nuddk 
of  it  east  of  the  village,  and  it  is  in  this  latter  rock  that  the  copper 
mines  are  situated.  This  dolomite  is  evidently  connected  with  the 
siliceous  limestone  on  the  Dhobree  side,  in  which  abo  a  mine  is  woriced. 
but  the  produce  is  inconsiderable.  This  mine  is  remarkable,  however, 
for  furnishing  lumps  of  limestone,  apparently  changed  by  a  simiiBr 
process  to  that  which  produced  the  rotten  stone,  the  result  in  this  case 
being  a  perfect  chalk ;  such  a  change  in  the  surface  of  limestone  fr^- 
ments  is  common,  and  has  been  noticed  in  the  preceding  detaib;  bat 
excepting  at  Dhobree,  I  have  never  met  such  large  pieces  so  peifecdf 
changed  to  chalk.  These  fragments  are  used  as  a  flux  in  die  redndiaB 
of  the  copper  ores. 
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223.  On  the  Tdkhmuiee  Pass,  a  brown  schist  is  found,  and  thence 
descending  to  the  village  of  Bissona,  various  modifications  of  the  same 
passing  occasionally  into  argiUaoeous  quartz  rock.  Near  the  village,  a 
granular  rock  is  seen  composed  of  quartz  and  indurated  day,  having 
much  the  aspect  of  a  grejrwacke.  Here  a  mass  of  reddish  limestone 
is  found  imbedded  in  the  slate,  in  extent  about  50  yards  by  10,  and 
capable  of  furnishing  a  very  beautiittl  marble.  Schistose  rocks  continue 
to  Kirsal,  where  traces  of  limestone  occur  in  local  conglomerates,  in 
tufoceous  masses,  and  even  as  an  ingredient  in  the  more  compound 
schists.  The  prevailing  type  approached  to  that  of  stone  slate,  being  of  a 
composition  almost  impalpable,  moderately  hard,  and  of  colours  vary- 
ing from  greenish  grey  through  yellowish  grey,  to  reddish  and  purpleish 
grey.  These  specimens  are  seldom  of  a  perfect  slaty  structure,  the  cross 
fracture  is  easily  obtained,  and  it  is  often  conchoidal.  Below  Kirsal, 
these  schists  assume  more  of  a  chlontic  or  talcose  character,  and  be- 
come more  decidedly  compound  at  the  foot  of  the  descent.  Argil* 
laceous  schist  is  estabhshed  of  a  very  regular  type,  though  it  is  found 
intermixed  with  the  green  schists  also,  which  are  of  a  chlontic  character. 

224.  There  is  another  route  tending  from  the  Boomot  suspension 
bridge  to  this  point  in  which  the  rocks  have  been  examined,  and  it 
will  be  more  in  place  to  record  the  particulars  here.  This  route 
ascends  by  the  village  of  Acend,  in  which  the  talcose  schist  observed 
in  the  vicinity  of  the  bridge  is  exchanged  for  quartz  rock,  containing,  it 
would  appear,  nests  of  indurated  talc.  At  the  village,  a  decided  chlontic 
schist  is  found.  The  dip  in  all  the  schistose  rocks  is  conformable,  but 
in  the  quartzoee  or  granular  t3rpes,  the  strata  are  obscure.  Between 
Acend  and  Jak  the  same  rocks  continue  with  an  occasional  appearance 
of  brown  tender  micaceous  schist.  From  Jak  to  Bendoolee,  the  transi- 
tion into  the  latter  is  more  frequently  observable,  and  it  also  assumes  an 
aigiUaceous  character.  The  granitic  rock  which  I  have  for  distinction 
sake  termed  greenstone  also  occurs,  forming  as  usual  a  transition  into 
the  green  schist. 

225.  From  the  village,  the  route  descends  to  the  bed  of  the  Ben- 
doolee Nullah,  the  rock  being  still  chloritic  schist,  veiging  on  argillace- 
ous, and  enclosing  huge  masses  of  quartz  rock,  the  relations  of  which  to 
the  schist  appear  very  interesting,  and  deserving  of  further  develope- 
ment.    From  what  I  could  observe,  it  struck  me,  that  these  masses  were 


cii  Report  of  the  MineralogictU  Sttrvey  [No.  12S*. 

very  large  Teins,  their  breadth  being  inconaiderBUe  compared  with 
their  length,  and  their  course  oblique  to  the  direction  as  well  as  to  the 
planes  of  the  strata;  nothing  like  the  marks  of  stratification  can  be 
seen  in  them,  but  they  axe  traversed  by  seams  in  every  direction^  very 
similar  in  this  respect  to  the  smaller  and  less  equivocal  examples  of 
quartz  veins.  One  of  these  masses  is  observed  to  descend  the  moour 
tain  side  into  the  bed  of  the  stream  and  ascend  the  opposite  aide, 
always  keeping  the  same  direction,  limited  in  breadth,  and  easily  trace- 
able by  the  eye  for  many  miles. 

226.  In  affffniding  the  bed  of  the  stream  which  descends  finm 
the  villages  of  Ketee  and  Mulsee,  and  here  joins  the  Beodoolee 
river,  the  chloritic  schist  is  gradually  exchanged  for  more  decided 
argillaceous  types.  These  are  sometimes  straight  laminar,  easily  split- 
ting into  slates,  sometimes  sublaminar  and  schistose,  in  which  case  the 
cross  fracture  is  easily  obtainable.  The  former  are  more  frequentiiy  of 
an  iron  black,  the  latter  of  a  purplish,  reddish,  or  greenish  hue.  Hie 
two  routes  here  coincide ;  below  Ketee  a  green  schist  ocean,  remaik- 
able  for  having  two  sets  of  divisions  distinctly  marked,  foonning 
an  angle  of  45°  with  each  other,  the  one  being  parallel  to  the  schistose 
structure ;  above  Ketee  again,  quartz  rock  of  a  bright  Orkney  ydlofw  oc> 
curs,  fissured  and  seamed  in  all  directions,  so  that  a  specimen  of  any 
size  cannot  be  obtained.  The  slates  too  in  great  part  when  tried  mider 
the  blowpipe,  fuse  into  a  slag  obedient  to  the  magnet.  These  indica- 
tions point  to  an  iron  mine  which  is  in  the  neighbourhood,  but  which  I 
had  not  an  opportunity  of  examining.  The  dip  in  this  glen  is  ahvip 
N.  £.,  but  the  strata  are  neariy  vertical,  being  frequently  obaened 
from  70°  to  80°. 

227.  On  the  summit  of  the  Pass  Dewaluc  Khali,  quartz  rock  oceozs, 
and  descending  thence  to  Murara,  it  is  found  to  contain  talc ;  fragments 
are  observed  here,  which  are  a  mixture  of  compact  Hdspar  and  qoartz, 
but  the  rock  has  not  been  observed  in  situ.  Below  Murara,  micaceous 
schist  is  established,  the  dip  being  S.  35® 'W.,  and  inclinaticm  24^ 
It  is  fall  of  small  garnets ;  traces  of  felspar  may  be  found  in  it,  and  I 
am  not  without  an  opinion,  that  gneiss  is  to  be  observed  on  the  summit 
of  the  ridge  just  passed,  although  in  the  immt><ti»^  route  quartz  ro^ 
alone  may  be  visible.  The  micaceous  schist  continues  to  appear  alos^ 
the  bed  of  the  Ramgunga.     Near  Agura,  a  mass  or  bed  of  is^nf^gtifff*. 
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of  a  nliceooB  or  magnesian  character  oocun;  it  contains  crystals  of 
dolomite,  fbrachytypoas  lime  haloide,)  and -traces  of  green  carbonate 
of  copper  (hemi-prismatic  habroneme  malachite,)  also  of  copper  pyrites 
(pyramidal  copper  pyrites.)  A  mine  was  formerly  attempted  to  be 
worked  here,  bat  either  from  want  of  skill  or  perseverance,  was  aban- 
doned without  any  profitable  result. 

228.  A  rode  occurs  here,  but  in  no  large  masses,  whidi  may  with 
perfect  propriety  be  termed  a  gneiss.  It  is  of  a  curved  or  undulated 
schistose  structure,  and  the  composition  is  heterogeneous  or  mixed. 
The  ingredients  are  so  disguised,  that  it  is  difficult  to  speak  with  perfect 
precision,  but  it  appears  to  me  to  contain  quartz,  felspar,  mica  and 
indurated  clay.  The  second  ingredient  is  the  most  doubtful,  and 
exists  in  least  quantity.  Close  by  this  rock  is  found  one  of  a  brownish 
yellow  colour,  structure  amorphous,  composition  simple  or  uniform, 
and  earthy  like  chalk,  tender  and  friable,  traversed  by  veins  of  a  darker 
colour,  but  the^same  in  every  other  respect.  This  rock  also  occupies 
but  a  limited  space,  and  is  succeeded  by  a  micaceous  schist  of  a* 
blackish  blue  colour,  apparently  much  charged  with  argillaceous  mat- 
ter. I  should  note,  that  the  summits  of  the  surrounding  ridges  are 
limestone,  recognised  with  great  certainty  by  their  peculiar  outline, 
and  mural  precipices  stained  with  yellow  and  black. 

229.  The  preceding  particulars  apply  to  the  immediate  neighbour- 
hood of  Mehul  Ghowra,  the  halting  place  below  the  Pass  of  Prendooa 
Khal.  In  the  ascent  to  the  latter,  quartz  rock  and  siliceous  limestone 
are  found ;  still  higher  up,  a  purple  argillaceous  schist,  containing  mica, 
which  graduates  into  a  yellowish  white  micaceous  schist;  fragments 
were  found  of  iron  stone  and  of  indurated  talc.  On  the  Pass,  limestone 
often  highly  siHoeous  or  argillaceous  prevails,  and  it  is  accompanied, 
as  it  always  is,  by  its  local  conglomerates,  and  its  tufiiceous  deposits 
or  incrustations.  On  descending  from  the  Pass,  a  great  deal  of  the 
aame  rock  is  observed,  but  down  in  the  river  valley,  it  is  seen  to  rest 
on  argillaceous  schist,  the  limestone  still  continuing  to  run  along  the 
smnmits,  and  occasionally  descending  lower  down.  It  is  in  the  junction 
of-  these  two  rocks  that  the  beds  or  veins  of  iron  ore  occur,  which 
axe  annuaUy  worked,  during  the  healthy  season,  by  emigrants  from 
otiier  parts  of  the  country,  who  all  quit  the  valley  in  May,  when  it 
is  said  to  become  unhealthy. 
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230.  These  mines  are  said  to  produce  metal  of  n  better  qoalitj 
than  any  others  within  the  mountains,  and  this  circumstance  I  at- 
tribute to  the  ore  haying  generally  a  proportion  of  calcareoua  matter, 
which  it  is  well  known  is  one  of  the  best  fluxes,  the  ore  itadf  being 
of  the  most  common  kind,  red  iron  ore,  (rhombohednd  iron  ore  of 
Mohs.)  The  day  slate  in  which  most  of  the  galleries  are  sitoateiL 
is  of  a  peculiar  character.  It  is  generally  of  a  reddish  or  purplish  hue, 
fine  grain,  not  compact,  splits  into  wedge-shaped  sdiist,  kdA  widi 
remarkable  facility.  There  is  also  a  cross  cleavage  which  pgcfents 
the  acquisition  of  large  pieces;  the  spotted  delineationa  whicb  are 
sometimes  observable  in  it,  when  viewed  hastily,  resemble  imbedded 
nodules.  They  are  always  of  a  lighter  colour  than  the  general  grooiML 
being  usually  white  or  peagreen.  The  shape  is  elliptical;  when  they 
become  very  numerous  the  slate  passes  into  an  amorphoiia  rock,  wludi 
has  all  the  aspect  of  a  conglomerate. 

231.  From  Katsaree  to  Mehul  Chaura,  the  route  turns  up  a  latenl 
glen,  the  bed  of  a  feeder  of  the  Ramgunga.  The  debris  is  however 
thick  on  the  mountain  sides  as  well  as  in  the  valley,  and  the  rock  can 
only  be  guessed  at ;  limestone  is  seen  occasionally  at  the  summit  of  the 
ridges.  Between  Mehul  Chaura  and  Dooara,  however,  the  rock  appeon 
in  the  bed  of  the  stream.  The  first  occurrence  is  that  of  the  pni^ 
scaly  schist,  which  seems  of  a  nature  intermediate  between  micaceoiis 
and  argillaceous  schist.  It  dips  to  the  East  of  South.  This  is  soooeed- 
ed  by  an  earthy  and  subschistose  gneiss,  which  dips  S.  W.  10*^  mica- 
ceous schist  is  then  found,  and  resting  on  it  a  granitic  gneiss  wbidi  is 
connected  with  the  series  of  granite  beds  so  often  alluded  to,  and  windi 
will  be  described  presently.  The  fragments  in  this  valley  ocaaaAdt 
clay  slate,  quartz  rock ;  and  latterly  mica  slate,  gneiss  and  hombleade 
rock,  as  also  chloride  schist. 

232.  We  may  now  return  to  Punnae,  Art.  67,  from  which  place  is 
another  route  that  has  been  examined,  leading  down  the  valley  o€  the 
Aluknunda.  The  granitic  rock  which  I  have  called  greenstone,  was 
noticed,  as  occurring  in  the  bed  of  the  Dhunpore  Nullah ;  beyond  thai 
point  the  talcose-granular  scaly  rock  is  seen  to  occupy  great  extent, 
similar  to  that  which  has  been  described.  Art.  221 

It  is  remarkable  here  for 'containing  much  larger  concretioiis  thai 
usual ;  some  of  them  have  a  perfect  resemblance  to  rounded  nodules  i 
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bedded,  and  indeed  they  can  be  detached  from  the  including  base. 
Hie  rock  is  therefore  certainly  of  the  nature  of  a  conglomerate,  and  this 
fact  is  further  proved  by  the  occurrence  of  rounded  nodules  of  day 
alate  in  an  adjoining  quartz  rock.  The  concretions  of  the  talcose 
gpranular  scaly  rock  are  always  quartz,  but  of  a  peculiar  resinous  lustre, 
very  unlike  ordinary  quartz,  and  in  colour  always  inclining  to  blue  or 
purple.  This  rock  is  a  good  instance  of  the  deficiency  we  labor  under, 
from  our  scanty  nomenclature  of  rocks.  It  is  very  well  characterised, 
and  has  consequently  been  recognised  by  me  in  many  and  very  distant 
localities,  yet  we  have  no  name  by  which  to  designate  it,  unless  we  call 
it  quartz  rock.  It  is  sing^ular,  that  in  two  of  the  localities  where  it  has 
been  traced,  pieces  of  day  slate  are  found  imbedded  in  the  adjoining 
rocks,  a  phenomenon  I  have  no  where  else  observed.  It  here  passes 
into  the  more  ordinary  quartz,  which  is  occasionally  chloritic. 

233.  The  rock  at  Nugrasoo  is  the  same  quartz  rock,  and  it  possesses 
the  usual  fissured  aspect  so  often  noted  as  characteristic,  it  being  very 
difficult  to  detect  any  thing  like  the  appearance  of  strata  even  on 
die  great  scale.     In  proceeding  to  Timee,  at  one  of  the  lowest  points  in 
the  route  chloritic  schist  is  found  dipping  to  the  £.  at  an  angle  of  56**. 
Whether  a  solitary  induded  bed  or  connected  beneath  with  the  exten- 
sive strata  observed  near  Punnae,  Acend,  Jak,  and  Bendoolee,  (Art. 
224)  is  difikult  to  say,  for  want  of  that  foil  access  to  the  junctions 
of  rocks  wluch  so  often  interferes  with  observations  in  the  mountains. 
From  the  little  I  have  myself  observed,  I  am  of  opinion,  that  chloritic 
schist  is  m(xe  generally  a  member  of  series  than  a  sin^e  formation 
in  itself,  at  least  when  we  speak  of  the  more  dedded  types,  they  being 
seldom  found  of  any  extent  compared  with  micaceous  or  argillaceous 
wchiat.  The  quartz  rock  passes  into  the  talcose  granular  scaly  rock,  thus 
proving  its  geological  identity ;  but  this  would  no  more  absolve  us  from 
giving  it  a  name,  than  it  would  the  several  other  rocks  that  graduate 
into  each,  but  which  yet  have  their  distinctive  appellations.  An  imbedded 
nodule  was  observed  here,  (being  the  largest  seen,)  weighing  at  least 
two  and  a  half  pounds,  and  it  was  readily  detachable  after  fracture.   The 
esoBtence  of  conglomerate  rocks  amongst   primary  strata  has  been 
contended  for  by  many  geologists.     De  Saussure  and  Mr.  Weaver  are 
amongst  the  best  authorities  I  can  just  now  recollect.     Assuredly  the 
aspect  of  these  rocks  is  at  once  suffident  to  separate  them  from  the 
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secondary  conglomerates,  nor  could  the  merest  tyro  on  being  shewn 
both,  hesitate  to  discrimmate  between  them.  The  most  obvions  dis- 
tinction is  the  less  earthy  or  mechanical  appearance  of  the  basis  and 
the  greater  rarity  of  the  imbedded  pieces.  Is  the  conglomerate  strac- 
ture,  such  at  least  as  it  is  found  in  crystalline  rocks,  one  which  can 
in  any  instance  be  explained  by  chemical  composition^  as  affected 
by  the  many  disturbing  causes  which  may  well  have  been  sapposed  to 
influence  the  results  ?  In  particular,  .can  we  derive  any  explanation  of 
such  a  phenomenon  from  the  galvanic  energy  which  we  may  suppose 
would  be  developed  by  the  interstratification  of  so  many  heterogeneoos, 
and  consequently  in  some  degree  anti-polar  substances  ?  Assuredly  this 
cause  has  had  more  effect  than  is  generally  attributed  to  it  in  many 
of  our  geological  phenomena.  Whether  the  present  be  one  which  &Di 
within  its  domain,  remains  to  be  determined. 

2H4.  Limestone  begins  to  shew  itself  in  detached  masses  and  fr^- 
ments ;  and  before  reaching  Timee  it  occupies  conmderable  extent, 
and  is  seen  crossing  the  river  valley  in  well  marked  strata,  which 
dip  N.  E«  It  is  generally  very  impure,  being  mostly  argiUaoeoDs. 
At  Hmee,  I  found  blue  argillaceous  schist ;  on  ascending  a  ridge  the 
limestone  again  appears,  always  argillaceous ;  descending  thence,  argil- 
laceous schist  is  once  more  established,  and  continues  to  Poondano 
village,  opposite  Roodur  Frag,  the  confluence  of  the  Kalsee  with  the 
Aluknunda.  It  presents  some  curious  appearances,  which  req[ii]re  s 
little  detail.  It  is  at  first  of  a  perfectly  white  color,  soft  and  eaitiiy, 
similar  in  fact  to  chalk,  in  all  save  its  schistose  structure,  and  in  this  res- 
pect it  perfectly  resembles  the  hard  blue  slate  into  which  it  gradosDy 
passes.  Below  the  point  where  this  change  has  taken  place,  a 
of  the  greenstone  I  have  so  often  had  occasion  to  nottoe  may  be 
There  is  not  any  transition  to  be  seen  between  this  rock  and  the  bbe 
slate,  but  it  passes  into  a  green  slate,  whether  chloritic  schist  or  green- 
stone slate,  is  difiicult  to  determine.  The  specific  gravity  is  rather  is 
favor  of  the  latter.  That  of  the  greenstone  is  3.0,  it  mnt^^wi  tberefofe 
evidently  either  hornblende  or  augite  (hemi-prismatic  angite  spar.) 
Besides  tlus,  a  light  yellowish  green  mineral  may  be  observed,  vciy 
much  resembling  serpentine. 

235.  In  its  lower  limits  it  appears  to  pass  into  a  green  quartz  nxk, 
coloured  no  doubt  by  the  same  mineral  to  which  it  owes  its  chaiadcr. 
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This  quartz  rock  is  permanent  for  a  long  distance,  but  assumes  yarious 
changes  of  colour.  It  occasionallj  appears  to  pass  into  a  tender 
green  slate,  occasionally  to  oscillate  towards  the  greenstone,  and 
even  to  hornblende  rock.  It  is  sometimes  so  hard*  as  to  defy  the  ham- 
mer completely.  One  type  appeared  to  contain  felspar,  another, 
a  schistose  fissured  grey  rock,  containing  a  few  amygdaloidal  cavities. 
It  passes  into  a  greenish  grey  rock,  with  rombohedral  cleavage,  and  fine 
granular  composition.  These  several  changes  extend  as  £»  as  Hurkon- 
da  glen,  in  the  neighbourhood  of  which  argiUaoeons  schist  is  again  met 
with,  and  occasional  masses  of  calcareous  tufii  and  local  conglomerate, 
shewing  the  proximity  of  limestone.  The  schist  continues  nearly  to 
Soocet,  near  which  a  mass  of  quartz  rock  occurs.  It  is  seen  to  descend 
to  the  nver  bed  and  across  it,  rising  on  the  other  side  in  strata  nearly 
vertical,  the  direction  £.  and  W.  and  the  dip  if  any  thing  South.  The 
slate  again  appears,  and  in  the  immediate  neighbouxbood  of  Soocet,  where 
the  valley  narrows,  it  is  exchanged  for  limestone  of  a  very  cherty  type. 
It  contains  crystals  of  dolomite,  (maorotjrpous  lime  haloide.)  At  Soot, 
the  schist  is  once  more  established,  but  appears  to  have  changed  its 
character. 

236.  It  may  be  seen  in  the  bed  of  the  small  Nullah  which  runs  below 
Soocet,  of  a  perfect  talcose  aspect,  the  colors  bluish  grey,  the  structure 
straight  laminar,  the  lustre  metallic  pearly,  and  so  soft,  as  to  be  scratch- 
ed by  the  nail.  It  dips  S.  5^  £.,  at  an  angle  of  48^.  It  is  succeeded,  in 
proceeding  towards  Sreenuggur,  by  a  greenish  grey  talco-argiUaceous 
schist,  approaching  to  the  character  of  chloride  schist.  The  laminae  are 
sometimes  very  much  contorted,  being  in  one  particular  instance  bent 
up  into  a  saddle-shape,  even  within  t^e  compass  of  a  specimen.  This 
rock  is  always  recognisable  by  the  minute  wave-like  undulations  with 
which  the  laminse  are  marked,  and  which  are  peculiar  to  it.  The  dip 
is  South  along  the  whole  line  to  Sreenuggur,  but  the  rock  so  seldom 
visible  that  much  stress  cannot  be  laid  on  this  determination. 

237.  Enormous  beds  of  diluvium,  or  rounded  stones  and  gravel, 
noay  be  observed  here,  forming  the  floor  of  a  valley  remarkable  in  this 
mgged  country  for  its  extent  and  beauty,  though  it  be  but  five  or 
aix  miles  long,  and  no  where  a  mile  wide.  These  accumulations  rest  on 
different  sides  of  the  river  in  different  parts  of  this  line,  so  that  small  as 
it  is,  it  is  not  even  continuous.    Their  height  above  the  river  bed  is  ge- 
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nerally  60  to  100  feet ;  but  with  regard  to  this  pdnt  it  may  be  obeerfed, 
that  in  the  widest  vallies  these  beds  have  least  hdgfat,  and  vice  vena. 
Their  face  generally  forms  a  precipice,  in  which  all  the  several  siaea 
of  stones  may  be  seen  sticking  in  a  loose  basis  of  grayel  and  sand. 
Sometimes  two  or  three  terraces  are  formed,  the  last  being  of  incoo- 
siderable  height  above  the  bed  of  the  river.  In  the  latter,  may  be 
observed  the  same  kind  of  stones  that  compose  the  terraces,  kadiflf 
to  the  inference  that  the  present  opening  was  once  filled  up,  and  that 
the  river  must  have  flowed  so  much  higher  than  its  present  kvcL 
It  is  a  very  remarkable  circumstance  too  in  these  beds,  and  shews 
that  there  is  some  connection  between  their  accumulation  and  the 
system  of  rivers,  that  they  increase  in  extent  as  the  river  advances 
towards  the  plains ;  very  limited  deposits  occuning  in  the  upper  pait 
of  the  course. 

238.  The  magnesian  day  slate  is  found  at  the  suapaiiaion  bridge 
over  the  Aluknunda,  south  of  Sreenuggur,  while  dose  to  the  town,  in 
the  bed  of  the  river,  a  rock  approaching  to  the  character  of  micaceoos 
schist  prevails.  Perhaps.it  may  more  properly  be  called  micaceoM 
quartz  rock :  it  also  dips  to  the  southward.  On  ascending  from  Sreeong- 
gur  are  seen  the  accumulations  of  rounded  stones  above  the  present  bed 
of  the  river,  as  determined  by  Barometrical  observation.  The  rock  is  die 
magnesian  day  slate,  which  continues  the  whole  way  to  Pooree,  a  viflage 
on  the  high  range  which  shuts  in  the  Chipul  river.  It  oscillates  bodi 
towards  micaceous  schiat  and  towards  talcose,  its  affinity  to  the  latter 
being  greatest,  but  no  genuine  argillaceous  schist  is  produced  in  any 
of  its  changing  types.  The  dip  is  in  general  conformable,  t.  e.  b^weea 
N.  and  £.,  excepting  immediatdy  on  the  ascent  from  Sreemiggv, 
where  it  was  observed  to  be  S*  10°  E.,  the  inclination  being  60^. 

239.  From  Pooree  to  Olee,  the  road  passses  along  the  range  above- 
mentioned,  crossing  over  it  near  the  latter  village  which  is  situalad 
a  little  below  in  the  bifurcations  of  a  glen.  Half  way  the  slate  is  ex- 
changed for  quartz  rock  which  appears  stratified,  d^iping  65*^  N.  B., 
at  an  angle  of  50°.  Here  ako  this  rock  possesses  the  veinoos  chancier, 
appearing  to  traverse  the  other  strata  in  masses  much  more  lemaikabk 
for  their  length  than  their  breadth.  It  is  seen  to  croas  the  valley 
here,  and  continue  its  course  on  the  opposite  side ;  occasionally  it  wpjpeus 
to  contain  felspar.    It  pa&es  into  a  green  type,  which  gradually  changes 
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to  the  greenstone  so  often  noticed ;  bat  which  occupies  a  very  limited 
space.  The  quartz  rock  again  becomes  established,  and  continues  from 
Olee  to  Bidholee,  and  thence  to  Milcee,  which  is  situated  in  the  valley  of 
the  Nyar  riTcr.  Near  the  latter  village,  a  subschistose  argillaceous  rock 
occurs,  and  in  the  ascent  up  the  valley  of  the  Pilgad,  which  joins  the 
Nyar  below  Milcee,  the  tendency  to  an  argillaceous  character  increases. 
In  this  part  of  the  route,  two  types  seem  to  divide  between  them  the 
rocks  observed ;  one  may  be  characterised  as  aigilkceous  quartz  rock, 
the  other  as  quartzy  argillaceous  schist.  The  first  cleaves  into  rhom* 
bohedral  fragments,  has  a  conchoidal  fracture,  the  composition  impal- 
pal^^;  the  second  has  a  schistose  structure  and  small  granular  com- 
poeition.  lliey  run  naturally  into  each  other,  and  may  be  considered, 
geologically  speaking,  as  the  same  rock.  The  first  is  seldom  stratified, 
always  seamed ;  the  second  is  generally  stratified,  although  the  strata  are 
irregular  and  appear  under  that  relation  termed  wedge-shaped.  One 
observation  gave  the  dip  N.  45^  E.  with  an  inclination  of  36^.  Not  far 
from  this  the  dip  was  observed  N.  80®  to  90®  £.,  inclination  40®.  The 
quartzose  type  prevails  to  some  distance  above  Bidholee,  and  is  gra- 
dually changes  in  the  ascent  from  the  bed  of  the  stream  to  an  ar- 
gillaceous schist  of  more  decided  character.  The  latter  passes  into 
chloritic  schist,  which  conducts  us  to  strata  of  gneiss  connected  with 
the  series  of  granite  beds,  to  which  we  shall  presently  come. 

240.  In  the  meantime,  it  will  be  necessary  once  more  to  look  back 
and  take  up  the  thread  of  our  description  broken  off  in  Art.  159,  and  to 
trace  the  argillaceous  strata  in  another  direction  at  the  village  of  Girga- 
on  where  the  last  traces  of  gneiss  were  lost,  although  in  the  river-bed 
beneath  occur  numerous  blocks  of  that  rock.  The  character  of  the  for- 
mation which  succeeds  is  argillaceous,  including,  however,  extensive  beds 
of  limestone ;  sometimes  there  is  a  land  of  transition  observable  between 
them.  This  continues  without  much  variation  as  far  as  the  hot  spring 
below  Rumaree  on  the  Ramgunga,  into  which  the  Jankoola  river  (below 
GKrgaon,)  falls.  At  the  bridge  over  the  Ramgunga  the  rock  is  clay 
^late,  and  dips  N.  15®  W.,  at  an  angle  of  35®.  The  ridges  appear 
to  consist  of  limestone  stratified  distinctly,  and  dipping  also  N.  W. 
Above  Rumaree,  argiUaeeous  schist  occurs  of  a  lead  blue  colour,  con- 
taining quartz;  fragments  of  a  conglomerate  are  then  met  with,  and 
latterly  in  the  ascent  to  the  Pass  above  Sama,  a  brownish  granular 
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schist,  which  mi^t  be  called  a  greywacke.  On  the  Bummit  of  tk 
Pass,  there  is  no  rock  in  sita,  and  firagments  of  micaceous  schist  aie 
to  be  seen.  Thence  to  the  village  of  Sama,  we  are  aocompamed  bj 
ordinary  blue  limestone  distinctly  stratified,  and  of  a  sablaminar  or 
slaty  structure,  which  is  not,  however,  developed  without  weathexing. 

241.  From  Sama  to  Buret,  the  same  rock  prevails,  finequendy  remsik- 
able  for  the  white  vein  by  which  it  is  traversed.  Sometimes  the  two 
colours,  form  alternate  layers,  the  rock  having  thus  a  striped  appearance. 
It  is  occasionally  very  argillaceous,  and  passes  into  a  shattoy  tbiD 
laminar  rock,  very  like  that  described  in  Art.  226,  the  only  ifif- 
ference  being  a  black  or  bine  colour,  instead  of  red,  green,  or  poipk. 
In  this  state,  it  no  longer  efiervesces  with  acids.  In  the  bed  of  ^ 
stream  leading  down  from  Sama,  the  frugments  are  either  blue  fime- 
stone  or  crystalline  dolomite,  or  of  clay  slate  a  very  few ;  but  at  tbe 
bifurcation  below  Mawgaon,  immense  blocks  of  gneiss,  similar  to  thne 
observed  below  CHrgaon,  are  to  be  seen.  Their  source  is  evideodj 
in  the  glen,  which  here  joins  the  Suma  glen,  and  they  shew  the  praii- 
mity  of  the  boundary  of  the  gneiss  district. 

242.  From  Buret  to  Kubkot  on  the  Surjoo,  limestone  still  aooom- 
panics,  as  passing  down  the  Ramgunga  to  its  confluence  with  the 
Surjoo,  and  then  down  the  latter  river.  It  appears  to  be  stratified 
distinctly  on  the  large  scale,  the  strata  being  always  best  mariced  where 
the  rock  is  most  impure.  They  appear  sometimes  to  be  ver1ica]»  ind 
the  direction,  as  ftr  as  it  could  be  ascertained,  is  S.  20°  E.  Somedna 
it  contains  talc  in  notable  quantity,  and  then  the  rock  is  hi^y  fi«k. 
The  rounded  fragments  in  the  bed  of  the  river  are  numerous,  and  manj 
of  these  are  white  crystalline  dolomite,  (macrotypous  lime  hakide.) 
Near  Kubkot,  the  dip  was  observed  to  be  Southerly,  so  that  there  xnut 
be  evidently  some  great  irregularity  here.  The  sameness  of  the  ]im^ 
stone  features  continues  to  Ghyket,  also  in  the  bed  of  the  river,  tiie  sor- 
rounding  ridges  bearing  testimony  by  their  appearance  to  their  identitf 
with  the  lower  strata,  occasional  patches  of  argillaceous  schist  tfaes 
diversify  it,  although  it  is  still  the  prevailing  rock.  The  fragmeoti 
in  the  river  bed  consist  of  limestone  and  quartz  rock.  A  small  patch 
of  black  argillaceous  schist  is  found  a  few  miles  above  Bagesor,  the 
place  being  further  remarkable  for  the  deep  bed  the  river  has  ivoo 
in  the  limestone,  hollowing  it  out  into  caverns  and  deep  holes,  in  aoDe  d 
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which  it  has  a  depth  of  perhaps  30  feet  or  more ;  although  at  Bagesur, 
some  miles  helow  this  point,  it  is  fordable,  being  scarcely  three  feet 
in  depth.  The  tendency  of  this  rock  to  be  worn  into  caverns  and 
hoUowB  is  a  very  curious  feature,  nor  am  I  aware  that  any  satisfactory 
explanation  has  been  given  of  it.  The  dip  at  this  place  was  observed 
to  be  6.  30^  W.,  and  the  inclination  52". 

243.  Hence  to  Bagesur,  one  of  those  extensive  flats  so  often  formed 
in  the  river  beds  prevails,  nor  is  any  rock  in  situ  discoverable ;  at  that 
place  the  strata  are  quartz  rock,  and  they  dip  N.  E.  llie  river  bed  is 
lull  of  rounded  limestone  fragments,  but  below  the  confluence  of  the 
Ooamuttee,  which  originates  in  the  valley  described  in  Art.  65,  the  frag- 
ments are  as  often  gneiss  and  quartz  rock.  Another  extensive  flat 
reaches  from  this  point  for  nearly  two  miles,  and  debars  access  to  the 
rock.  At  its  termination,  calcareous  tu£Bi  and  conglomerate  are  seen,  but 
not  apparently  of  great  extent.  A  third  flat  then  occurs,  and  after 
passing  it,  argillaceous  schist  is  established,  and  it  continues  in  the 
ascent  to  the  Cheer  Nullah,  a  small  stream  which  comes  down  from  the 
range  separating  the  vallies  of  the  Suijoo  and  Cosillah.  We  have  then  a 
limestone  of  a  yellow  color  and  fine  granular,  containing  a  large  propor- 
tion of  talc,  and  a  little  higher  up,  nests  of  indurated  talc  are  found  of 
a  light  buff  colour.  Thence,  argillaceous  schist  and  limestone  are 
irregolarly  mixed,  the  latter  forming  the  summit  of  the  range.  It  is 
of  a  magnesian  character  when  pure,  being  in  foct  a  compact  dolomite ; 
but  is  generally  so  much  charged  with  siliceous  matter,  as  to  become  a 
kind  of  chert.  In  its  pure  magnesian  state  too,  it  has  no  inconsiderable 
resemUance  to  the  .latter  rock.  The  colour  is  tC  bluish  grey,  which 
occasionally  changes  to  flesh  colour.  It  contains  veins  of  galena, 
(hexahedral  lead  glance.)  The  strata  when  observable,  appear  to  dip 
N.  60''  E.,  at  an  angle  of  60*'. 

244.  In  descending  fifom  this  range,  argillaceous  schist  is  again  met 
with  of  a  very  soft  type,  and  of  various  bright  colours,  similar  in  fact,  to 
the  rock  observed  in  the  Cosillah,  (Art.  152.)  The  strata  are  so  irregular 
in  dip  that  no  mean  result  can  be  attained.  It  sometimes  contains 
quartz.  In  ascending  to  the  Kumyud  Pass,  micaceous  schist  occurs, 
and  occasionally  with  felspar ;  fragments  of  gneiss  are  abundant.  Des- 
cending from  this  Pass  into  the  Suttralie  glen,  we  find  an  earthy 
gneiss,  very  similar  to  that  described  in  Art.  134,  which  prevails  in  the 
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Goamattee  valley.  This  rock  dips  S.  33^  E.,  at  an  angle  of  38^.  Here 
also  may  be  seen  a  brown  amoiphous  rock,  of  a  very  anomalous  cliaraeler, 
the  true  relations  of  which  further  enquiry  is  wanting  to  develope.  A  lit^ 
further*  micaceous  schist,  covered  with  an  aluminous  effloresoenoe,  dips 
S.  S.  £.  This  latter  rock  continues  to  the  foot  of  the  ascent,  occaaicoal- 
ly  taking  in  a  little  felspar.  In  the  ascent  to  the  Pass  above  Bhynaoo- 
lee,  gneiss  is  again  found  in  strata  nearly  vertical,  containing  beds  of 
hornblende  schist,  and  having  here  again  come  upon  the  tract  connected 
with  the  series  of  granite  beds,  we  shall  once  more  leave  cS,  and  puraae 
two  other  short  lines  of  route,  which  yet  remain  to  be  described  pre- 
viously to  entering  on  those  details. 

245.  The  first  of  these  leads  finom  the  bridge  over  the  Kalee  at 
Joolghat  to  Lohooghat,  the  cantonment  of  the  2d  Nusseree  Battalioai 
of  Ghoorkhas.  At  the  bridge,  strata  of  a  very  pure  limestone  oocopy 
the  bed  of  the  river,  and  form  unexceptionable  natural  piers  for  this 
structure.  The  dip  was  N.  £.  In  ascending,  detached  massea  of  com- 
pact limestone  and  conglomerate,  (enclosing  pieces  of  quartz  rock  and 
clay  slate,)  are  seen ;  a  good  deal  of  stalagmitic  and  stalactitic  incroatati- 
ons  are  noticed,  shewing  that  masses  of  limestone  are  donbtleaa  pre- 
valent, though  from  the  nature  of  the  surfiice  not  always  visible.  At 
Booralee,  or  a  few  miles  before  coming  to  that  village,  a  purple  aigillaoe- 
ous  schist  makes  its  appearance ;  some  of  the  types  are  grannlar.  and 
might  be  called  a  greywacke  schist.  It  ako  passes  into  a  compact  skte 
of  a  light  yellow  or  greenish  colour,  very  similar  to  hone  slate ;  as  each 
it  has  been  used,  and  found  to  answer.  These  rocks  occupy  tbe  rasd 
as  far  as  Petorahgurh,  and  the  dip  is  generally  N.  or  a  little  W. 

246.  At  Petorahg^h,  patches  of  limestone  are  found  in  it  of  a 
pure  type  and  blue  colour..  This  rock,  as  has  been  often  observed  in 
limestones,  has  a  sublaminar  structure,  weathering  so  as  to  have  often 
the  appearance,  in  detached  pieces,  of  a  series  of  layers  or  thick  leaves 
joined  together.  It  sometimes  divides  into  thin  slabs,  which  are,  however, 
very  unlike  the  slates  of  an  argillaceous  character,  as  they  admit  of  a 
cross  fracture  with  great  facility,  which  is  as  usual  concfaoidal,  and 
not  hackly  like  that  of  the  latter  rock«  The  schist  here  is  very  vaiiaUe 
in  aspect,  yet  never  loses  its  argillaceous  character.  At  the  cantonmoit, 
it  is  quite  soft,  and  might  pass  for  a  yellowish  day  were  it  not  disposed 
in  slates,  which  however  will  not  bear  handling,  as  they  fall  to  pieces 
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immediately  being  minutdj  intersected  by  cleavages,  the  effect  of  vhich 
18  to  resolve  them  into  rhombohedral  fragments  on  the  slightest  im- 
pulse being  communicated.  The  small  hill  on  which  fort  Loudon  is 
built  consists  of  this  rock,  and  on  its  smnmit,  lay  some  very  large 
boulders  of  a  very  tough  and  hard  greenstone,  the  removal  of  which 
occasioned  the  Officers  employed  in  clearing  the  ground,  not  a  little 
tronble. 

247.  This  rock  I  call  greenstone,  for  it  has  not  the  smallest  re- 
semblance to  h<Mrnblende  rock  in  appearance.  I  have  already  mentioned 
its  frequent  occurrence  in  tracts  of  argillaceous  schist,  and  I  shall 
endeavour  here  to  collect  all  the  particulars  I  have  observed  with  regard 
to  it.  It  is  a  composite  rock,  consisting  of  two  distinct  substances,  the 
one  a  dark  olive  green,  the  other  a  lighter  colour,  more  perhaps  of 
a  greenish  grey.  Hie  structure  is  small  grained  granitic ;  that  is  to  say 
the  minerals  are  obviously  distinct,  while  yet  they  are  in  perfect  contact 
throughout.  The  fracture  is  subconchoidal,  taking  its  character  in  the 
small  from  the  size  of  grain  which  it  discloses.  It  is  very  hard,  and 
in  toughness  I  know  not  its  equal.  The  specific  gravity  is  upwards  of 
3.0,  sometimes  as  high  as  3.2.  It  is  very  frisible  under  the  blow-pipe, 
and  wiU  bear  drawmg  out  into  threads  similarly  to  glass.  If  there 
be  really  a  distinct  species  of  felspar  which  has  been  hitherto  described 
as  tiie  compact,  I  should  be  inclined  to  view  the  lighter  coloured  ingre- 
dient as  an  example  of  it.  The  dark  one  is  either  hornblende  or 
angite,  but  the  grain  is  too  small  to  allow  of  a  satisfectory  determina- 
tion. 

248.  This  rock  is  not  seen  here  in  situ ;  these  blocks  being  the  only 
traces  of  it,  but  in  other  places,  as  already  detailed,  regular  gradations 
occur,  uniting  it  with  the  most  ordinary  schistose  rocks,  very  fr^uently 
the  transition  is  made  through  quartz  rock ;  altogether  it  is  a  very  in- 
teresting member  of  our  mountain  strata,  and  the  full  developement 
of  all  its  relations  is  a  task  the  execution  of  which  I  expect  will  throw 
considerable  light  on  some  interesting  questions  in  geology. 

249.  From  Petorahgurh  in  the  descent  to  Surjoo,  argillaceous  schist 
is  the  prevalent  rock,  indeed  the  only  one,  with  the  exception  of  a  few 
beds  of  limestone.  It  is  mostiy  of  the  type  just  described,  (Art.  246), 
but  some  others  are  also  met  with.  In  particular  one,  having  a  suite  of 
colours  between  olive  and  bright  red,  in  hardness  about  equal  to  gypsum. 


cxiT  Report  of  the  Mineralogical  Survey  [No.  126*. 

splitting  generally  into  dates  of  moderate  thickness,  but  wfaidi  are 
often  curved,  smooth  to  the  feeling,  and  having  a  slight  degree  of 
lustre.  I  think  this  type  owes  its  peculiar  character  to  the  magnesia  it 
contains.  It  is  found  between  Petorah  and  Goon ;  near  the  latter  place, 
it  is  succeeded  by  a  yellow  rotten  stone, 'which  has  apparently  ori- 
ginated in  an  arg^LUaceous  rock  of  a  less  schistose  character,  or  perhaps 
even  in  calcareo-argillaceous  strata.  It  is  remarkable  for  its  ilioa- 
bohedral  cleavages,  breaking  into  fragments  of  that  shape  on  the 
application  of  the  hammer.  It  is  of  arenaceous  composition,  and  its 
specific  gravity  is  very  low,  about  1.5.  In  its  vicinity  are  found  small 
masses  of  a  soft  argillaceous  limestone,  of  a  light  olive  colour,  which 
might  perhaps  be  of  use  in  lithography.  They  form  the  only  type 
of  limestone  I  have  met  with  in  these  mountains  which  hold  out  any 
prospect  of  being  available  for  the  purposes  of  that  art.  In  general, 
the  lithographic  stones  used  in  Europe  are  derived  from  the  aecon* 
dary  strata,  and  even  in  these,  the  properties  essential  to  the  most 
perfect  specimens  seem  to  be  peculiar  to  a  very  small  tract  in  Ger- 
many, neither  France  nor  England  having  yet  furnished  stones  to 
compete  with  those  of  the  former  country. 

250.  The  soft  magnesian  day  slate  of  difierent  colours,  which  is 
found  near  Goon,  also  prevails  at  Doodar.  On  the  ascent  to  the  TliBkil 
Peak,  which  lies  a  little  to  the  left  of  the  route  from  Petorah  to 
Lohooghat  below  that  viUage,  a  bluish  grey  schist,  of  a  shining  lustre 
is  found,  traversed  by  white  veins.  In  ascending  from  Doodar  to 
the  Peak,  the  rotten  stone  noticed  near  Goon,  and  of  a  bright  odir^, 
colour  occurs,  but  undistinguished  by  the  peculiar  structure  of  tfait 
rock,  the  present  one  giving  an  amorphous  irregular  fracture.  Above 
this,  lies  a  fine  greywacke  schist  of  a  dark  blackish  grey  colour,  which 
passes  into  a  rock  that  strikes  fire  vrith  steel.  The  summit  o€  the 
peak  is  a  siHcious  limestone  that  occasionally  passes  into  schist.  It 
projects  in  amorphous  weather-worn  nodules,  and  is  fuU  of  Teins  of 
flint  (var.  rhombohedral  quartz.)  This  is  not  a  common  minenL  at 
least  in  the  form  of  veins,  to  be  found  in  limestone.  It  is  of  two 
kinds:  the  one  a  dark  brown,  exactly  similar  to  the  oi 
flints,  the  other  a  white  opaque  substance,  occasionally 
lucent,  and  not  very  unlike  the  mineral  called  cacholong.  These 
are  more  persistent  than  the  bulk  of  the  rock,  which  indeed  appeis 
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to  be  smgularly  subject  to  atmospheric  wear ;  the  consequence  of  this 
difference  of  durability  is  the  piojectioii  of  these  veins  on  the  surfeoe 
of  the  rock,  giving  it  a  singulariy  rugged  appearance.  It  is  probable 
also,  that  particular  parts  of  the  rock  not  veinous  in  appearance, 
partake  of  this  durability,  and  thus  occasion  that  nodular  aspect  so 
characteristic  of  this  limestone. 

251.  Is  there  any  connection  between  a  primary  limestone  with 
veins  of  flint,  and  the  chalk  strata  enclosing  rolled  pebbles  of  the  same 
mineral  ?  The  occurrence  of  flmt  pebbles  in  chalk  has  always  appeared 
amongst  the  wonders  of  geology  to  the  uninitiated.  The  difPerence  of 
composition  between  chalk  and  primary  limestone  is  perhaps  as  great 
a  one,  and  not  a  little  diflicult  to  account  for.  The  primary  lime- 
stones we  see,  however,  are  subject  to  a  caries,  which  as  far  as  it  goes, 
produces  a  perfect  chalk.  In  that  state  it  is  obvious  that  the  action  of 
any  of  the  numerous  causes  of  the  disintegration  of  rocks  will  be  more 
powerful.  If  we  then  suppose  that  the  flint  being  set  loose,  splits  into  nu- 
merous fragments  of  all  sizes,  and  will,  by  the  same  cause  that  trans* 
ports  the  loose  chalky  matter,  be  worn  down  on  its  edges  and  at  last 
rounded,  we  shall  perhaps  have  an  explanation  not  at  all  improbable. 
If  this  be  not  an  exact  account  of  the  phenomena,  it  at  least,  by  shewing 
how  natoral  and  simple  the  process  which  might  have  produced  the 
actual  state  of  things,  serves  to  take  off  some  of  the  edge  of  our  wonder. 

252.  In  descending  to  the  Suijoo  from  Goon,  we  find  argillaceous 
schist  occasionally  of  the  same  character  as  that  observed  in  the  ascent 
to  the  Thakil  Peak,  (gre3rwacke  schist.)  It  is,  like  that,  of  a  dark  grey 
colour  approaching  to  black,  and  is  remarkable  for  splitting  into  pris- 
matic fragments  on  being  struck.  A  good  deal  of  calcareous  stalagmite 
occurs,  and  a  soft  white  or  light  grey  schist,  intermediate  between  clay 
slate  and  talc  slate.  Latterly,  limestone  is  abundant,  and  in  the  bed  of 
the  river  we  have  gneiss  and  quartz  rock,  with  fragments  of  hornblende 
rock  in  addition  to  those  of  limestone  and  the  two  preceding.  The 
gneiss  continues  from  the  bridge  upwards,  at  first  of  a  fine  grain  after- 
wards coarser,  and  containing  superadded  amygdaloidal  concretions  of 
felspar,  similar  in  feet  to  the  type  described.  Art.  80.  Beds  of  mica  slate 
and  of  quartz  rock  are  contained  in  it ;  the  latter  furnished  the  only  ob- 
aervation  of  the  dip  which  was  S.  30°  B«  and  inclination  60°.  At  Burakot, 
ajrgillaceous  strata  again  prevail,  and  furnish  some  very  anomalous  rocks 
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in  their  aeveral  changes  of  type.  A  daik  grey  almost  amorphoiis  mk, 
with  fine  granular  composition,  conchoidal  fracture,  yerj  hard,  bat  radier 
brittle,  which  occurs  near  Burakot,  is  one  <^  the  most  remarkable.  Were 
it  not  for  the  decided  abs^ce  of  the  arenaceous  stnictvre,  I  akould  be 
inclined  to  term  it  a  grejrwacke.  It  contains,  I  think,  cazfoanate  of  line 
as  one  of  the  ingredients.  It  passes  into  a  perfect  roofing  slate,  which 
is  found  in  great  abundance  just  below  the  cantonment.  Here  we  come 
upon  the  line  of  route  which  belongs  to  the  descriptkn  of  the  granite 
formation,  and  we  must  therefore  return  to  Petorahguih,  to  finish  the 
details  of  the  route  thence  to  Almorah. 

253.  In  the  ascent  to  the  ridge  just  above  Petorah,  the  new  nmd 
gives  excellent  views  of  the  strata,  and  it  were  much  to  be  widiedL 
we  could  elsewhere  gain  the  same  access  to  the  rocks  aa  we  do  hoe. 
The  soft  and  clayey  rock  of  the  cantonment  appears  to  paaa  into  a  daik 
black  rock  of  subhuninar  structure.  It  breaks  with  an  uneven,  irregu- 
lar, rather  than  a  conchoidal  fracture.  It  is  often  stained  in  the  intenor 
of  a  light  ash  grey  colour,  very  similar  in  appearance  to  a  fneoe  of  half- 
burned  charcoal.  At  the  summit  of  the  Ftas  dolomite  of  a  laige 
crystalline  grain  occurs.  It  contains  veins  of  indurated  tale,  (tar. 
prismatic  tak  mica,)  and  also  of  very  fine  large  rhombohedral  crjatsls 
of  dolomite,  (macrotypous  lime  haloide.)  The  indurated  talc  is  of  vaiioQS 
colours,  but  most  commonly  jet  black,  a  variety  not  noticed  by  any  of  our 
mineralogical  writers.  It  assumes  a  very  good  polish,  and  would  fan 
a  very  beautiful  material  for  small  ornaments  for  a  table  or  chimB^ 
piece.     It  is  not  however  in  any  quantity. 

254.  The  dolomite  is  evidently  a  bed  in  the  slate,  for  almost  iniBe^ 
diately  on  descending  the  Pass,  the  latter  rock  again  occurs.  It  is  hoe 
of  a  white  colour,  and  of  micaceous  composition,  but  still  slaty  in  strodore. 
It  b  again  exchanged  for  the  black  rock  with  light  grey  stains.  IVe 
debris  here  consists  of  a  very  fine  ochrey  day  ci  a  good  cqIodt,  ani 
which  might  be  useful  in  the  arts  if  prepared  properly ;  besides  the  bed  of 
dolomite,  beds  of  talc  slate  are  found,  and  in  this  rock  is  situated  tibe 
copper  mine,  which  is,  however,  worked  on  a  very  small  scale,  prodadif 
oidy  50  Rupees  per  annum.  The  argillaceous  schist  oontinnes  dova 
this  valley,  (Shor  Goorung,)  inegulariy  intermixed  with  dolomite,  whiA 
is  very  often  compact,  containing  veins  of  the  crystallised  mineral,  and 
very  often  appears  to  pass  into  the  slate.     It  can  seldom  be 
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well-defined  strata,  rather  appearing  like  amorphouB  projecting  maaacB, 
unless  when  impure,  and  then  the  strata  are  as  well  marked  as  those  of 
the  better  defined  schists.  In  two  instances,  the  dip  was  observed 
N.  £.,  inclination  20^,  and  N.  N.  E.,  inclination  32^.  The  first  of  these 
was  a  purple  arenaceous  rock,  containing  a  good  deal  of  carlxmate  of 
lime,  the  second  was  an  almost  pure  compact  doIcHnite  of  a  light  grey, 
and  remarkable  for  its  conchoidal  fracture,  toughness,  and  hardness. 

255.  In  the  descent  to  the  bed  of  the  Ramgunga,  chloritic  schist 
of  a  perfectly  pure  type  occurs*  being  in  fiact  green  talc  skte;  it 
ocxatains  metallic  copper  disseminated,  but  no  attempt  has  been  made 
to  work  it.  In  the  bed  of  the  river  a  schist  occurs,  which  may  well 
be  called  talooae  schist,  being  a  mixture  of  quartz  and  tale.  It  bears  the 
same  relation  to  talc,  (prismatic  talc  mica,)  as  rhombohedral  talc  mica. 
It  is  in  this  particular  place  schistose,  and  distinctly  stratified ;  but  in 
other  quarters,  it  passes  into  a  massive  rock,  bearing  the  s^me  relation 
to  it»  which  ordinary  quartz  rock  bean  to  the  above  schist.  It  is  in 
hict  a  talcose  quartz  rock,  as  we  may  call  the  ordinary  type  micaceous 
quartz  rock.  The  titles  talcose  and  micaceous  schist  might  be  confined 
to  the  schistose  types  of  this  compound  rock,  and  that  of  talcose 
slate,  to  the  slate  composed  entirely  of  indurated  talc.  This  would 
intntduoe  some  precision  into  our  account  of  rocks.  In  like  man- 
ner, chloritic  slate  should  be  reserved  for  the  pure  mineral,  and  chloritic 
schist  for  the  compound  types.  Without  a  reform,  tenninology  will 
never  make  any  real  progress. 

256.  From  the  bed  of  the  Ramgunga,  the  route  ascends  to  Gun- 
golee  Hath,  on  the  valley  of  that  river  firom  that  of  the  Suijoo.  The 
talcoee  schist  passes  into  a  quartz  rock  in  which  the  talc  is  gradually 
lost,  until  it  at  length  very  closely  resembles  a  sandstone  in  appearance, 
argillaceous  schist  then  estaUiahes  itself,  but  whether  by  transition 
or  per  saltum,  the  state  of  the  sur&oe  does  not  admit  of  deciding. 
The  dip  was  observed  to  be  N.  7^  E.,  inclination  45^.  Towards  the 
summit  of  the  ridge,  magnesian  and  siliceous  limestones  begin  to 
pirevail,  and  the  crest  is  entirely  composed  of  a  flesh-coloured  dolomite, 
with  purple  clouded  delineations,  which  I  think  would  form  a  very 
handsome  material  for  various  ornamental  works,  as  it  takes  a  very 
high  polish,  and  b  not  more  difiicult  to  cut  than  ordinary  marble.  It 
is  traversed  by  veins  of  a  purplish  brown  calcareous  spar  with  curved 
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cleavage,  and  so  strong  a  pearly  lostre,  as  to  be  at  first  mistaken  lor 
dolomite  spar,  (macrotypons  lime  haloide,)  but  its  specific  gnmfcy 
and  ready  effervescence  with  adds,  shew  it  to  be  riiombc^edral  lirae 
haloide :  veins  of  a  resinous  quartz ;  bluish,  black  and  white*  are  also 
observable. 

257.  In  descending  to  the  Surjoo,  a  littk  blue  limestone  is  seen,  and 
one  patch  very  beautifully  variegated  with  yellow  veins  of  cazbofnate  of 
lime.  The  prevailing  rock,  however,  is  argpillaceous  schist ;  a  good  deal  of 
what  might,  in  following  up  the  distinction,  (Art.  246),  be  called  day 
slate  also  prevails,  soft  and  distinguished  by  its  series  of  colouxs  as  weU 
as  by  its  patches  of  a  different  colour  from  that  of  the  ground.  At  the 
bridge,  the  rock  dips  S.  W.  In  ascending  from  the  river,  an  impure 
hornblende  rock  begins  to  appear,  remarkable  for  its  numerous  cleavage 
places,  which  render  it  so  difficult  to  distinguish  the  lines  of  the  strats. 
Hornblende  and  actynolite  schist  are  found,  and  a  white  massy  rock, 
which  from  a  cursory  examination,  I  supposed  to  be  a  compound  of 
tremolite  and  quartz,  as  the  three  substances,  hornblende,  actyndile 
and  tremolite  really  constitute  but  one  species,  (henu-priamatic  augite 
spBX,)  there  h  nothing  improbable  in  this  opinion.  I  have  to  regret  in 
this,  as  in  many  other  instances,  the  vrant  of  access  to  the  specimens  od* 
lected,  in  drawing  up  this  pi^ier,  which  prevents  me  frx>m  revising  paiti- 
culars  of  this  description,  stated  hypothetically  in  my  note  book. 

258.  The  hornblende  schist  ceases  a  little  above  the  village  of  Neook- 
goon,  and  is  succeeded  by  gneiss,  which  is  of  aporphyritic  type,  contain- 
ing superadded  prismatic  nodules  of  fdspar.  This  mineral  in  every  case 
appears  to  be  of  greater  durability  than  the  basiB  or  ground,  and  the  nodules 
consequently  remain  projecting  after  the  other  has  in  a  measure  disinte- 
grated, giving  the  rock  an  exceedingly  uneven  and  rugged  snrfiioe.  The 
dip  was  observed  to  be  S.  W.  Near  Jagesur,  this  gneiss  is  succeeded  by 
micaceous  schist,  dipping  to  S.  S.  W.,  with  an  inclination  of  60°  above 
Jagesur.  On  the  Pass  the  dip  had  changed  S.  W.  This  rock  continues 
to  Almorah,  and  presents  nothing  very  worthy  of  remark  along  this  line. 
Near  Chandeswur,  it  dips  to  S.  S.  E.,  with  an  inclination  of  about  15*. 
A  few  miles  from  this,  it  contains  beds  of  brown  iron  ore,  (prismatie 
iron  ore,)  which  are  said  to  furnish  a  very  good  metal.  The  ore  con- 
tains a  littie  manganese,  rolled  pieces  composed  of  grains  of  quartz  sand, 
and  octohedral- crystals  of  magnetic  iron  ore  (octohedral  iron  ore,)  are 
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found  scattered  about  tJie  surfieboe  of  a  hiU  in  the  vicinity  of  this  mine, 
but  no  trace  could  be  obtained  of  a  deposit  in  situ.  These  pieces  are 
all  natural  magnets,  and  have  two  or  more  poles  according  to  their 
shape.  Under  Kaleenath,  the  schist  becomes  highly  carburetted  and  soils 
strongly ;  some  pieces  are  white,  and  on  the  summit  of  the  ridge  where 
the  carburetted  type  entirely  prevails,  nodules  of  graphite  are  found. 
The  dip  in  this  vicinity  changes  to  N.  44®  and  N.  22®  W.,  the  inclina- 
tion being  45®  and  30®.  The  rock  is  latterly  extremely  like  a  sandstone, 
and  so  friable,  that  no  specimen  is  obtainable. 

259.  A  short  line  yet  remains  to  complete  the  details  of  the  schistose 
band  of  rocks,  previously  to  entering  on  the  description  of  the  granite 
beds.  It  is  the  route  followed  in  an  excursion  from  Petorahgurh  to  visit 
the  copper  mines.  At  Seera,  argillaceous  schist  prevails  for  the  first  few 
miles,  to  which  succeed  dolomitic  rocks  of  very  variable  appearance  and 
grain.  Occasionally,  they  are  of  very  loose  aggregation,  and  crumble  to 
pieces  in  attemptLng  to  procure  a  specimen,  occasionally  though  these 
latter  are  chiefly  fragments.  In  the  bed  of  the  river  they  are  so  hard  and 
tough  that  the  hammer  will  scarcely  make  any  impression  on  them.  In 
every  case  the  grain  is  crystalline,  but  very  various  in  sixe,  even  within 
the  limits  of  a  hand  specimen.  Clay  slate  occurs  of  a  deep  iron  black 
colour  with  straight  laminae,  very  hard  and  very  brittle.  It  has  »  kind 
of  iridescent  tarnish,  sometimes,  on  the  fece  of  cleavage.  Near  Kinder 
Besool,  the  limestone  rocks,  less  decidedly  dolomitic,  continue  mixed 
irregularly  amongst  patches  of  slate. 

260.  The  route  now  ascendb  to  Dhurmgurh,  situated  on  the  ridge 
-which  overlooks  the  Seera  valley,  carrying  clay  slate  along  that  line,  and 
then  descends  to  the  mines,  which  are  immediately  below  the  Pass. 
They  are  situated  in  a  formation,  or  bed  I  should  rather  call  it,  for  the 
former  term  is  too  general,  in  which  indurated  talc,  (potstone  and  talc 
slate  of  geologists,)  and  crystalline  granular  dolomite  are  irregularly 
mixed.  They  must  indeed  here  be  considered  as  the  same  rock, 
geologically  speaking,  for  they  mutually  interfere;  and  hand  specimens 
may  be  obtained  in  which  both,  substances  are  separately  observable 
as  well  as  in  mixture ;  access  is  wanting  to  the  junction  of  this  bed  with 
the  surrounding  slate,  so  that  its  exact  nature  cannot  be  ascertained, 
that  is  to  say,  whether  it  be  reaUy  a  bed  or  vein.  The  copper  ore  is 
most  commonly  copper  pyrites,  (pyramidal  copper  pyrites,)  and  it  is 
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associated  with  iron  pyrites,  (hexBhedrsl  iron  pyrites.)  Tfaeee  rainenk, 
particularly  the  latter*  are  often  found  imhedded  in  the  potstone.  Some 
part  of  the  galleries  are  cut  in  the  dolomite  rock,  part  in  the  potstone,  as 
the  two  rocks  are  continually  interchanging,  so  that  a  gallery  begun  in 
the  former  wUl,  after  20  or  30  yards^  be  found  to  be  in  the  latter.  The 
copper  evidently  traverses  both  rocks,  and  as  £eur  as  the  minera'  aeoounts 
can  be  trusted,  is  in  veins. 

261.  Till  the  publication  of  Professor  Mob's  system,  great  coniVisinn 
existed  on  the  subject  of  these  two  mineral  species.  We  have  in  same  d 
our  most  approved  system-mongers,  long  and  laboured  artides,  oonasl- 
ing  of  many  pages  of  description,  tending  to  shew,  that  massive  ttk 
was  something  difierent  from  potstone,  and  these  again  from  soapstone; 
yet  if  we  examine  theii*  several  qualities,  we  shall  find  them  identi- 
cal. Professor  Mobs,  with  the  judgment  which  he  baa  ahewn  tfaroogh- 
out  his  work,  at  once  rejected  futile  distinctions  that  were  without 
differences,  and  has  not  hesitated  to  connect,  as  mere  varieties,  scaly  tak 
and  potstcme.  The  truth  of  his  views,  if  they  required  confirmation, 
would  be  found  every  where  in  these  mountains,  where  an  wiinternqited 
series  of  gradations  may  be  traced,  frmn  the  most  perfectly  amarphons 
potstone,  through  talc  slate  to  the  scaly  mineral,  usuaUy  considered  a 
distinct  species.  Previously  to  the  publication  of  that  exodlent  work  f 
had  found  so  much  difficulty  in  reconciling  the  oantra^etsry  accounts 
of  mineralogists,  that  I  determined  to  form  a  collection  of  the  varioos 
types  of  this  mineral,  and  in  consequence,  had  satisfied  mysdf,  that  tiiae 
is  in  reality  no  diffierence  whatever  in  essoitial  diaracter  amongst  tiie 
varieties,  which  hitherto  have  figured  as  distinct  species.  The  inac- 
curate determination  of  specific  gravities  by  early  writers,  servildy 
copied  by  their  successors,  has  been  partly  the  cause  of  this  and  many 
other  of  the  opprobia  of  mineralogy.  The  following  determination  of 
this  element,  obtained  firom  the  specimens  above  alluded  to,  will  serte 
to  shew,  how  absolutely  the  same  it  is  in  the  difierent  varieties,  and  to 
confirm  the  accuracy  of  the  limits  fixed  by  Professor  Mohs,  viz.  2.7,  2.8. 

White  potstone,  (Seera  Mine,) 2.712 

Black  ditto,  (Shergarury,)  2.76 

Ch^yish  ditto,  (Seera,)  2.76 

Yellowish  soapstone,  (Kuree,) 2.79 

Do.  very  stearic,  (ditto,)  2.74 
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Indurated  talc,  (Oovernment  Collection,) 2.77 

Ditto,  a  second  specimen,  2.7765 

All  tliese  had  precisely  the  same  degree  of  hardness. 

262.  The  dolomite  has  heen  equally  well  discriminated,  and  correctly 
fixed  hy  the  Professor.  The  accounts  of  previous  writers  only  serve  to 
confound  the  student  with  tenfold  perplexity,  from  which  he  is  only 
extricated  hy  his  dear  views,  and  precise  determinations.  That  they 
wiU  very  much  tend  to  raise  the  character  of  a  science,  which  till  his 
book  appeared  was  but  empiricism,  is  obvious.  Of  their  utility  to  the 
student  1  can  myself  bear  witness,  and  this  very  mineral,  as  well  as 
calcareous  spar  affords  many  instances.  The  limits  of  the  latter  are  fixed 
at  2.5  and  2.8,  of  the  former  at  2.8  and  2.95.  The  following  are  some 
determinations  I  made  : — 

Grey  compact  dolomite,  . .        . .    2.826  Pass,  road  to  Bagsar 

above  Belowree. 

Greyish  white  dolomite  spar,  . .        . .    2.850  Goorung. 

YeUovnsh  grey  ditto, 2.99  Bed  of  Mahepore. 

Dolomite  spar  large  rombohednds,  . .      2.83  Shor  Goning. 

Compact  dolomite,  purple 2.83  Gungolee  Hat,h. 

Of  these  the  third  only  exceeds  the  limits,  and  this  by  so  small  a  quantity, 
tiiat  it  IB  very  likely  a  revision  would  bring  it  equally  with  the  others 
under  those  hmits.  The  veins  of  purplish  brovm  calcareous  spar,  which 
are  found  in  the  Gungolee  dolomite,  have  the  external  characters  of 
dolomite  spar  quite  perfect ;  that  is  to  say,  pearly  lustre,  opacity,  and 
curved  or  ill-defined  cleavage.  Being  also  contained  within  a  mag- 
nesian  rock,  I  naturally  placed  it  amongst  the  specimens  of  dolomite,  but 
in  determining  its  specific  gravity  as  one  of  the  above  Hst,  I  found  it  to 
be  only  2.67.  A  re-examination  and  the  test  of  acids  satisfied  me, 
that  it  was  really  calcareous  spar.  This  is  one  amongst  a  hundred 
instances  in  which  external  characters  alone  are  found  perfectly  in- 
efficient to  discriminate  minerals,  nor  is  there  any  thing  in  the  history 
of  science  more  truly  surprising  than  the  pertinacity  with  which  mine- 
ralogists have  hitherto  resisted  putting  their  system  on  the  secure  basis 
of  numerical  determination. 

263.  Below  the  mine,  very  beautiful  massive  talc  of  a  snowy  white- 
ness occurs,  mixed  with  unequally  white  crystalline  dolomite.  The  for- 
mer is,  however,  intermixed  by  rents  or  fissures,  preventing  the  acquisi- 
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tion  of  a  small  piece  even  applicable  to  the  purposes  of  the  arts.  It 
into  a  yellowish  grey  talc  slate,  in  straight  laminse  a  Tery  beantifiil 
rock.  The  white  indurated  talc  is  also  found  associated  with  nodules 
of  quartz,  the  former  being  disposed  in  layers  round  the  latter.  A  hhie 
limestone  succeeds  in  nearly  horizontal  strata.  It  contains  disseminat- 
ed talc:  We  hare  then  a  talco-argillaceous  schist,  and  thence  ailioecNis 
limestone,  and  white  fine  granular  dolomite  in  Tarious  intermixturet 
and  transitions  to  the  foot  of  the  great  Dhuj  Peak,  Neazly  half  way  up, 
we  observe  a  talco-calcareous  schist  in  moderately  thin  laminse  of  a 
yellowish  colour,  the  dip  being  to  £.  It  is  crowned  by  a  purpUsli  grey 
micaceous  schist  of  well  marked  character.  In  descending  on  the 
other  side,  a  very  beautiful  white  fine  granular  dolomite,  clouded  with 
green  tints,  is  found,  a  rock  that  would  furnish  a  very  elegant  nuaifale. 
Argillaceous  schist  is  then  established,  and  continues  very  neaiiy 
to  the  descent  into  the  valley  under  Petorahgurh.  Limestone  tixn 
occupies  the  ground  just  at  the  edge  of  the  descent,  and  on 
this  side  the  valley,  argillaceous  schist,  as  before  noticed,  is  again 
the  rock. 

264.  It  is  now  time  to  consider  the  granite  beds»  and  we  may 
do  so  in  the  most  regular  manner,  as  well  as  fill  up  aome  deteib 
still  wanting  in  the  schists,  by  pursuing  a  line  from  Cfamnpawiit 
to  the  point  where  we  left  off  in  Art.  231.  This  route  forms  almost 
a  straight  line,  and  it  is  sing^ular  enough,  that  it  is  parallel  to  the  diiee- 
tion  of  the  mountain  land  and  of  the  strata,  as  may  be  seen  by  examin- 
ing the  map.  Such  a  coincidence,  to  say  the  least,  is  curious,  and  camiot 
fail  to  excite  in  a  speculating  mind  a  desire  to  tnioe  in  this  ««««« 
relation,  some  evidence  of  a  community  of  origin.  At  Chumpawot,  tiie 
most  eastern  of  our  beds  of  granite  makes  its  appearance.  It  would 
seem  to  be  precisely  the  same  rock  that  in  Cornwall  is  called  gianan, 
being  a  loosely  aggregated  amorphous  mass,  with  the  ingredients  and 
structure  of  granite,  but  so  soft,  as  to  bear  being  dug  like  day  or 
mould.  It  is  remarkable  for  its  great  proportion  of  felspar,  and  smaB 
quantity  of  mica.  This  soft  ground  is  strewed  over  with  large  imper- 
fecUy  rounded  blocks,  of  a  very  hard  and  beautiful  granite.  It  is  of  a 
smaller  grain  than  the  granan,  and  much  more  crystalline.  The  k^spu 
is  white,  the  mica  black,  and  the  quartz  yellow  or  brown.  The  blocb 
are  sometimes  observed  to  have  a  superficial  layer  or  crust  a^Nuraliog 
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from  tJiem,  not  in  any  thing  like  a  decomposing  slate,  but  equally  hard 
and  equally  beautiful  with  the  body  of  the  mass ;  nor  is  it  easy  to  un- 
derstand, what  is  the  cause  of  this  separation.  Some  further  details  will  be 
brought  forward  when  we  come  to  the  Dhee  bed.  At  present,  we  may  go 
on  to  say,  that  the  eastern  boundary  of  the  Chumpawut  bed  has  not  yet 
been  traced.  To  the  West,  it  is  succeeded  by  micaceous  argillaceous 
sdiist,  which  passes  immediately  into  well-defined  argillaceous  strata. 
These  ^ntinue  to  Lohooghat  cantonment. 

265.  It  is  scarcely  necessary,  after  the  long  details  already  given  of 
this  rock,  to  enter  into  any  more ;  it  may  be  therefore  sufficient  to  say, 
tiiat  it  is  a  fine,  granular,  grey,  compact,  blue,  chloritic,  arenaceous  and 
earthy,  most  probably  the  result  of  decomposition,  as  though  perfectly  soft 
and  little  differing  from  day,  it  has  yet  the  laminar  structure  distinctly 
marked.  Near  the  caQtonment  in  the  bed  of  the  stream  by  the  bridge,  it 
approaches  to  a  greywacke,  and  is  full  of  quartz  veins.  It  contains,  I 
tiiink,  felspar,certainlymica  and  quartz, but  the  composition  is  arenaceous. 
It  dips  to  N.  £.,  and  at  an  angle  of  54^.  In  the  cantonment  as  before 
noticed,  excellent  roofing  slate  abounds,  of  which  circumstance  the  of- 
ficers have  taken  advantage  in  building.  The  granular  type  contain- 
ing much  quartz,  and  sometimes  chlorite,  continues  as  fiir  as  the  bed 
of  the  stream  below  Furkah.  There  a  quartz  rock  is  seen  distinctly  strati- 
fied, dipping  N.  £.  15®,  at  an  angle  of  54®.  This  rock  contains  felspar, 
and  might  almost  be  called  a  quartzose  gneiss.  Ascending  hence  to 
Faikah,  the  granan  begins  to  establish  itself,  till  at  that  place  it  is  per- 
ceived that  we  are  arrived  at  another  granite  bed,  situated  almost  exactly 
in  the  hypothetically  drawn  line  through  Ghumpawut,  parallel  to  tJie 
direction  of  the  strata. 

266.  The  character  of  the  rock  which  composes  this  bed,  is  pre- 
cisely that  already  described.  The  same  excess  of  felspar,  the  same  soft 
crumbly  material,  in  feet  a  perfect  granan.  In  the  vicinity  of  Furkah, 
tliere  is  a  mass  of  limited  extent,  consisting  almost  wholly  of  felspar, 
which  it  would  seem  is  stratified;  but  with  this  exception,  the  whole 
of  the  country  for  many  miles,  presents  the  same  roundish  projecting 
amorphous  masses.  The  large  blocks  are  not  so  common  in  this  tract 
as  at  Chumpawut,  but  towards  Dhee  they  become  very  numerous,  and 
of  enormous  size.  Here  it  is  that  the  circumstances  of  their  desquama- 
tion may  be  best  studied,  and  some  light  thrown  on  thdor  nature  and 
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origin.  The  ground  is  still  the  same  granan,  equally  soft,  equally  abonad- 
ing  in  felspar  as  at  the  two  former  places ;  but  the  blocks  are  of  supeiior 
hardness,  and  haye  not  any  sign  or  trace  of  dimntegratioiL  Tht 
crusts  may  be  seen  in  every  stage,  just  b^iinning  to  separate,  or  having 
made  considerable  progress ;  a  large  layer,  of  a  thicknesa  seldom  exceed- 
ing half  an  inch  seems  waiting  any  impulse,  or  perhaps  the  faiths 
action  of  the  same  cause  to  detach  it  entirely.  These  form  the  ooly 
means  of  obtaining  specimens,  so  hard  and  so  round  are  the  Uodci 
where  this  phenomenon  is  going  on.  The  view  of  the  process  in  all 
its  different  stages  satisfied  me  at  once  that  these  boulders  originated 
in  the  gianan  being  but  the  harder  and  more  durable  nodules  of  a  soft 
rock,  which  has  gradually  wasted  away,  and  left  them  as  monnmenti 
of  the  extensive  waste  the  surface  has  undergone.  This  view  a  ood- 
firmed  by  an  examination  of  a  very  large  one  that  lies  to  the  S.  W. 
of  the  temple,  and  which  presents  a  set  of  appearances  worth  recoidiBg. 
It  is  of  an  irregular  sphero-rhombohedral  shape,  and  not  less  ti^a 
60  feet  in  diameter.  It  rests  on  the  granan,  and  its  oonnection  with 
the  latter  is  the  circumstance  which  forms  the  interest.  The  bkid 
itself  is  very  hard  at  its  base ;  it  is  well»defined  by  a  seam  which  » 
parates  it  from  a  layer  of  a  softer  granite  that  is  divided  by  seams  into 
numerous  flakes,  which  all  follow  the  curvature  of  the  boulder.  It  is 
not  the  change  of  hardness  that  forms  the  boundary  of  the  latter,  imt 
a  distinct  seam  or  separation.  The  flakes  immediately  adjoiDing  it 
are  very  thin ;  they  gradually  increase  in  thickness  as  they  dimimak  in 
hardness,  till  in  a  space  of  five  or  six  feet  the  seams  disappear,  and  tfae 
soft  granan  of  the  surrounding  surfitce  is  established.  The  rock  k  ia 
some  measure  overhanging,  the  soft  layers  having  been  cleared  amj 
probably  for  the  purpose  of  forming  a  cave  or  shelter  for  the  numerou 
flocks  and  herds  that  graze  here  at  particular  seasons,  so  that  the  strae- 
ture  and  arrangement  of  the  "thing  is  perfectly  exhibited.  MyiigaR 
may  give  a  clearer  idea  than  any  verbal  description  can. 

267.  The  correct  boundaries  of  this  granan  tract  have  not  yet  bees 
fixed  on  every  side,  but  it  is  inferred  that  tiie  extent  of  it  is  verj 
limited  in  a  North  and  South  direction.  In  proceeding  to  visit  tk 
iron  mine  at  Muglig,  which  is  in  the  latter  quarter,  I  found  itpiv 
into  a  very  regular  micaceous  schist,  in  a  distance  of  6  miles,  lias 
fichist  dips  to  the  North,  that  is,  towards  the  granite,  and  at  ntbcri 
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high  angle,  of  55^.  At  Kande,  a  Binall  village  about  that  distance  below 
Dhoora  Peak,  mica  date  is  established,  and  continaes  to  the  mine 
where  it  contains  a  bed  of  limestone,  in  which  rock  the  mine  appears 
to  be  situated.  Some  of  the  best  specimens  of  calcareous  spar  are  ob- 
tainable here,  though  great  part  of  the  limestone  itself  is  very  impure, 
containing  20  per  cent,  of  foreign  matter.  At  the  mine,  it  appears 
to  be  stratified,  and  dips  55^  N.,  at  an  angle  of  34^.  The  ore  is  in  the 
form  of  a  vein,  to  judge  from  the  miner's  descriptions.  It  is  of  a 
brownish  black  colour,  granular  composition,  very  hard,  and  breaks  with 
a  conchoidal  fracture.  It  is  not  magnetic,  or  at  least  only  very  slight- 
ly. The  specific  gravity  is  3.7  to  4.0,  but  as  it  is  obviously  contaminated 
with  some  foreign  ingredient,  this  determination  is  too  low.  It  is  most 
probal^ly  (the  pure  part)  titanitic  iron«  (azotomous  iron  ore.)  It  is 
very  imperfectly  smelted,  and  sold  in  a  spongy  impure  state,  at  the 
rate  of  a  maund  for  a  Rupee. 

268.  A  remarkable  feature  in  the  granan  is  the  number  of  veins  it 
contains.  These  consist  almost  wholly  of  felspar  and  quartz,  the 
former  mineral  forming  the  larger  proportion,  for  it  is  always  of  an 
opaque  aspect,  apparently  impure,  very  deavable,  so  as  to  prevent 
the  acquisition  of  specimens  of  any  size.  This  structure  I  think  it 
owes  to  its  impurity,  and  that  it  is  the  intervention  of  the  quartz  which 
occasions  its  separation  into  fragments.  There  are  other  veins  which 
are  to  be  observed  also  in  the  hardest  blocks  This  is  a  granite  of  a 
finer  grain,  which  is  sometimes  seen  to  traverse  the  great,  boulders,  or 
large  round  fragments,  and  they  are  like  most  veins  separated  by  a 
strong  line  from  the  surrounding  base  or  ground.  Some  few  imperfect 
quartz  crystals  have  been  found.  Epidote  has  occurred  in  company 
mth  ill-defined  large  crystab  of  white  opaque  felspar ;  schorl  is  found 
in  abundance.  In  one  instance  it  forms  a  very  large  vein  in  a  bed  of 
quartz  rock.  But  the  most  interesting  inhabitant  of  this  singular 
rock  is  yet  wanting  to  complete  its  resemblance  to  the  granan  of  Corn- 
wall. Tin  has  never  been  found  in  it,  though  as  the  oxide  and  sulphuret 
of  this  metal  are  so  unlike  the  general  run  of  metaUic  ores,  it  is  possible 
the  non-discovery  of  it  may  be  owing  to  the  ignorance  of  the  people 
concerning  the  value  or  appearance  of  such  mineral. 

269.  The  granite  continues  to  Sarput-ka-Dhoora  in  a  direction 
a  little  beyond  which  it  gives  place  to  gneiss,  and  this  to  mica  slate. 
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which  appears  to  pass  into  a  greywacke.  About  half  way  between 
this  spot  and  Dhol,  (the  regular  stage,)  a  number  of  rocky  masses 
occur,  very  striking  both  by  their  magnitude  and  apparent  disorder. 
They  are  all  fragments  of  gneiss  strata,  one  (the  longest)  has  wimethuig 
of  a  pyramidal  shape,  very  similar  to  a  rock  noticed  by  Dr.  MaocnDoch 
(also  of  gneiss,)  in  Skye.  It  here  performs  the  part  which  he  sup- 
poses the  Skye  rock  would,  were  it  transported  to  the  plains  of 
Hindoostan.  It  is  worshipped  under  the  title  of  Nag  Deo.  It  is  at 
least  fifty  feet  in  height,  and  twenty  to  thirty  broad  at  the  baae,  and  has 
no  fissure  or  line  of  strata,  or  separation  throughout.  Crndas  in  aita  is 
also  found  in  this  neighbourhood,  mica  slate  again  succeeds,  of  an  ordi- 
nary type,  and  continues  nearly  to  Dhol. 

270.  At  Dhol,  it  passes  into  a  singular  rock  requiring  a  little  detsiL 
This  rock  is  of  an  earthy  composition,  and  quite  soft,  though  preaernng 
the  appearance  of  strata,  and  of  laminar  or  schistose  structure.  It 
contains  in  its  transitions  into  ordinary  mica  slate  more  or  less  of 
this  mineral ;  but  in  its  best  defined  types  very  Httle,  if  any,  is  to  be 
seen.  It  is  of  yarious  colours :  black,  red,  yellow,  grey,  white,  always 
bright  and  well  defined.  The  black  is  the  most  abundant,  the  white 
the  least  so.  It  is  very  absorbent  of  water.  In  a  piece  weighing  206 
grains,  it  amounted  to  28  grains ;  on  another  of  191,  30  grains ;  aUowing 
for  the  absorption  the  specific  gravity  was  found  to  be  1.95  and 
2.01.  The  black  variety  generally  dull,  but  occasionally  with  some 
lustre,  is  infusible,  burning  under  the  blowpipe  to  a  white  ash.  Sook 
portions,  however,  do  fuse  into  a  black  slag,  attractable  by  the  magnet 
It  is  slowly  soluble  in  borax,  occasioning  e£Pervesoenoe,  but  imparts 
no  colour  to  the  bead.  The  red  variety  under  the  blowpipe  tunis 
black,  and  with  a  continuation  of  heat,  part  fuses  into  a  magnetic  slag; 
part  bums  to  a  white  ash;  muriatic  add,  whether  conoentrated  or 
diluted  and  even  with  the  assistance  of  a  boiling  heat,  has  no  effect.  Of 
the  existence  of  a  very  large  proportion  of  carbon  in  this  rock,  the  fore- 
going particulars  leave  no  doubt.  The  inference  that  it  contains  beds 
or  veins  of  graphite  is  a  natural  consequence,  rendered  almost  certain 
by  the  occurrence  of  the  mineral  in  a  similar  rock  to  be  noticed  after- 
wards. The  great  variety  of  rather  decided  colours  in  it  gives  this 
district  a  peculiar  appearance.  So  bright  are  the  reds  and  yellowa,  that 
I  think  very  excellent  colours  might  be  manufiu^tured  from  them.    1^ 
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pec^le  of  the  country  had  their  attention  excited  by  this  circumatanoe, 
and  attempted  to  obtain  iron  from  it,  which  they  Bupposed  to  be  indicat- 
ed by  the  red,  yellow,  and  black  colonn.  Failing  in  this,  they  do  not 
appear  to  have  sought  for  any  thing  else. 

271.  The  micaceous  schist  again  assumes  its  ordinary  character 
on  the  road  to  Bandunee  Dihee,  and  is  observed  to  dip  N.  £.  25^,  at 
an  inclination  of  35®.  On  the  summit  of  that  Peak,  which  forms  a  plane 
200  by  20  yards,  strata  of  gametiferous  sdust  are  seen  projecting. 
The  dip  30®  N.  E.,  inclination  35®.    In  the  descent  to  the  stream,  it 
changes  to  a  taloo-micaceous  schist,  of  a  pale  lead  grey  colour,  very  soft, 
and  almost  steatitic,  with  curved  laminae,  and  passing  into  a  white  day. 
It  contains  nodules  and  grains  of  glassy  quartz.    The  dip  is  North,  the 
inclination  30®.     In  tiie  bed  of  the  stream,  the  strata  which  are  of  the 
ordinary  character,  dip  14®  S.  of  E.,  the  inclination  being  only  17®. 
Ascending  thence,  we  have  micaceous  schist,  which  continues  to  the  can- 
tonment ;  the  dip  being  generally  between  N.  and  E.,  and  the  inclina- 
tion small.    This  schist  is  remarkable  for  its  great  variety  of  type,  even 
-within  the  limits  of  so  small  a  space  as  the  cantonment;  1.  yellowish 
brown,  scaly,  tender;  2.  quartzose,  grey,  in  tolerably  straight  but  thick 
dates,  the  two  materials  being  disposed  in  layers ;  3.  less  quartzose,  in 
thick  large  schists,  with  an  undulated  surfeuie;  4.  blue  or  dark  grey 
approaching  to  the  character  of  gneiss,  and  occasionally  containing 
yery  small  portions  of  crystalline  felspar;  5.  a  soft  arenaceous  mass, 
which  on  expo9ure  to  the  air,  falls  into  sand.    These  are  amongst 
the  most  remarkable.    The  addition  of  garnets  introduces  many  other 
varieties.    This  schist  is  also  to  be  noted  as  containing  veins  of  gra- 
nite of  a  very  regular  type,  and  also  of  felspar  in  a  semi-disintegrated 
slate,  and  of  snowy  whiteness.     The  latter  might  be  also  called  a  gra- 
nite, as  it  contains  quartz,  and  even  mica ;  but  the  former  is  in  small 
quantity,  and  the  latter  consists  of  a  few  solitary  scales  disseminated. 

272.  The  ridge  on  which  Almorah  is  situated,  rises  into  the  Peak 
of  Kaleenath,  and  in  the  ascent  thereto  the  above  described  schist  is 
observed  to  pass  into  the  same  kind  of  soft  earthy  black  rock, 
which  was  described  at  Dhol.  It  was  here  that  the  graphite  was 
discovered,  (alluded  to  in  Art.  270,)  lying  on  the  surface  in  lumps,  the 
fragments  of  kidney  or  egg-shaped  nodules.  The  largest  specimen 
obtained,  however,  was'  an  obkte  spheroid  perfectiy  rounded,  and  having 
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a  diameter  of  aboat  three  inches.  This  latter  contained  small  Tebis 
of  quartz.  The  aspect  of  this  graphite  till  scraped  or  aboraded 
was  dull;  in  the  latter  case  it  was  metallic.  The  compoaition  was 
fine  earthy.  The  fracture  uneven,  specific  gravity  — .  It  appeared  to  be 
of  a  middling  quality  as  i^plicable  to  the  arts.  At  the  time  tlie 
discovery  was  made,  I  was  on  tiie  point  of  leaving  Almorah  in  psoeeca- 
tion  of  some  other  views,  and  I  have  not  since  had  an  oppartmuty 
of  prosecuting  a  search  after  larger  supplies  by  excavation. 

273.  The  mica  slate  again  resumes  its  ordinary  aspect  on  paasing 
the  Peak,  and  near  the  village  of  Betholee  has  a  dip  to  S.  W., 
being  immediately  succeeded  by  a  strata  of  gneiss  with  a  aimilar  dip. 
This  mass  is  probably  connected  with  that  in  the  valley  bekw, 
noticed.  Art.  269.  If  so,  it  would  appear  to  be  more  of  the  nature  of 
a  vein  having  considerable  longitudinal  extent,  while  a  few  yanb 
bound  it  in  breadth.  In  the  ascent  firom  the  village  to  the  Pass 
it  is  again  lost,  being  replaced  by  micaceous  schist.  But  on  the 
descent  gneiss  reappears,  accompanied  by  hornblende  achist.  and 
extends  for  some  distance.  Perhaps  after  all,  these  two  patches  are  con- 
nected beneath  the  surface,  the  micaceous  schist  of  the  F^isa  lying  on 
them.  It  is  possible  even  that  they  may  both  be  connected  with  the 
Jagesur  gneiss,  as  the  latter  may  be  with  that  observed  at  Rameanr. 
and  again  on  the  other  side  with  the  rock  in  the  valley  of  the 
Goomittee.  Well  devised  sections  would  throw  light  on  this  point»  and 
probably  develope  the  general  arrangements  of  these  detached  patdiea 
of  gneiss. 

274.  The  Almorah  ridge  towards  the  southward,  terminates  in  a  raasi 
of  granite  and  granite  gneiss,  the  latter  being  most  abundant.  By  this 
term  I  mean  a  rock,  which  in  structure  seems  to  be  intermediate  between 
gndss  and  granite.  It  is  remarkable  for  containing  prismatic  nodufet 
of  felspar,  which  gives  it  a  porphyritic  character.  There  is  also  a  good 
deal  of  the  granan,  and  there  are  the  same  blocks  strewed  over 
the  surface  of  the  hill  as  at  Dihee.  In  hct,  there  is  no  ques- 
tion but  it  is  the  same  rock  as  the  two  patches  observed  at  Cfanm- 
pawut  and  at  Dihee.  It  extends  in  the  east  quarter  across  the 
valley  of  the  Sowal,  ascending  the  ridge  on  the  opposite  side,  where 
it  is  succeeded  by  the  black  and  red  earthy  slate  already  described, 
Art.  270.       To  the  south  it  terminates  in  the  descent  to  the  con- 
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flaenoe  of  the  Coafllah  and  Sowal,  being  exchanged  for  micaceous 

schist,  which  gradually  passes  into  a  talco-argillaoeous   schist,  and 

latterly,  a  perfect  day  slate.    To  the  westward,  it  descends  the  valley 

of  the  Gosillah,  rising  into  the  lofty  peak  Seahie  Dabee,  which  is  nearly 

composed  of  it,  and  bounded  on  that  side  by  micaceous  schist.    A  few 

very  narrow  veins  traverse  some  of  the  vallies  beyond  the  limits  of  this 

patch,  but  their  connection  with  it  has  never  been  satisfactorily  traced. 

275.  The  micaceous  schist  of  Almorah  occupies  ttte  descent  to  the 

Coflillah,  with  the  excqiti<m  of  the  narrow  strip  of  granite  just  noticed. 

The  road  to  Hawulbagh  is  in  the  same  rock,  and  it  continues  in  the 

route  up  the  valley  of  the  Coeillah,  till  it  is  exchanged  for  the  patch 

of  gneiss  noticed  in  Art.  153.    On  the  road  to  Gulee  Busoor,  it  also 

prevails,  being  most  commonly  of  a  bluish  colour,  and  containing  garnets 

abundantly.    Hiis  rock  is  further  remarkable  for  being  traversed  by 

a  vein  of  a  singular  nature,  no  name  or  description  of  which  I  have 

even  met  with.    Near  Hawulbagh  an  instance  occurs  :  It  is  of  a  por- 

phyritic  character,  consisting  of  thin  needles  or  prismatic  bundles  of 

needles  of  hornblende,  imbedded  in  a  white  granular  paste  of  felspar 

and  quartz.    On  the  P&ss  above  the  village  of  Aeena,  leading  from  this 

valley  into  that  of  the  Sugos,  the  rock  is  of  an  earthy  type  and  very 

MwigiiWr  aspect.    The  dip  of  the  schist  here  (on  the  Pass)  is  N.  E.  22^ 

the  inclination  50^.  Below  the  village  of  Aeena,  it  occurs  of  a  lead  blue 

and  full  of  garnets,  the  dip  being  N.  £.    In  this  neighbourhood  are 

many  of  the  porphyritic  veins  just  noticed.     Micaceous  schist  more  or 

less  differing  in  character  continues  to  Memee,  near  Dhooara  Hat'h,  great 

irregularity  being  observed  in  the  dip  with  frequent  reversals ;  near  the 

Sugos  it  is  S.  W.,  which  on  going  a  little  fiftrther  is  exchanged  for  a 

N.  £.  dip.     In  the  bed  of  the  liver  it  is  again  S.  25^  W.,  inclination 

34®.    The  porphyritic  veins  are  abundant  in  this  neighbourhood.    The 

S.  W.  dip  continues  to  the  junction  of  the  mica  slate,  with  a  gneiss 

which  lies  conformably ;  but  which  is  the  superior  rock,  it  is  impossible 

to  say  for  vrant  of  access  to  the  line  of  junction,  especially  as  the 

change  takes  place  in  the  direction  of  the  strata. 

276.  This  gneiss  is  introductory  to  a  large  patch  of  granite  similar 
in  character  to  the  three  beds  already  described  as  occurring  at  Chum- 
pawut,  Dihee,  and  Almorah,  and  what  is  still  singular,  in  the  same  straight 
line  with  them ;  the  direction  as  before  observed,  being  parallel  to  that 
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of  the  strata  and  of  the  moantain  land.  There  remaina  ncithing  to 
add  to  the  partumlan  aheady  given  of  this  rock  at  those  places,  as  it  is 
here  precisely  the  same  in  grain,  consistency,  overlying,  amarphoas 
appearance,  &c.  It  appears  to  pass  on  its  borders  into  a  gneias.  The 
change  at  Memee  has  just  been  noticed.  Another  takes  place  in  the 
descent  to  the  glen  to  the  N.  W.  that  leads  into  the  valley  of  tlie  Ram- 
gunga,  (Art.  106.)  To  the  N.  B.  it  is  I  think  connected  vrith  the 
gneiss  in  the  Crosillah,  (Art.  153.)  To  the  south  it  is  socceeded  at  no 
great  distance  by  micaceous  schist,  but  the  boundary  line  was  not 
The  schist  was  observed  to  dip  N.  27''  E.,  inclination  4P.  To  the 
it  passes  into  the  pseudo-porphyritic  gneiss,  noticed  at  Almarah,  aad 
which  near  Mythana  is  succeeded  by  a  black  nucaceous  adust.  Nev 
Pdee,  however,  the  gneiss  is  again  seen,  containing  nodules  of  quartz, 
and  some  very  singularly  lustruous  veins  of  a  material,  the  sasae  essea^ 
ttally  as  the  basis,  only  much  harder.  At  no  great  distance  on  each 
side,  micaceous  schist  is  recognised. 

277.  In  the  descent  to  the  Ramgunga,  micaceous  schist  leappean, 
and  continues  as  far  as  the  confluence  of  the  fieneegunga.  la 
the  bed  of  the  former  nrer,  the  number,  size,  and  variety  of  the 
rolled  stones  is  quite  surprising.  They  occur  at  a  height  of  200  feet 
above  the  present  bed  of  the  river,  and  many  of  them  are  of  a 
totally  difierent  nature  from  any  of  the  rocks  in  the  immediate  vidni^. 
The  micaceous  schist  continues  in  the  Beneegunga;  at  ita  raoadi 
it  dips  3^  N.  E.,  the  inclination  SP.  Beyond  Tamba  Dhar,  it  a 
again  succeeded  by  gneiss,  which  is  distinctly  stratified,  and  ^ 
N.  to  N.  13^  W.,  at  an  angte  of  52«  to  67^  It  is  worthy  of  raaadk. 
that  part  of  this  rock  is  a  perfect  micaoeous  schist,  oontaimng  no 
visible  traces  of  felspar,  yet  there  is  no  separation,  nor  any  tranaitian  in 
the  usual  sense,  nor  disturbance  of  any  kind.  To  the  eye,  it  aeems  to  be 
part  of  the  gneiss,  but  on  examining  it,  the  chaiacteriatic  ingredient 
is  found  wanting,  while  in  the  remainder  of  the  mass,  it  is  obfioiii 
enough  lying  in  lenticular  imbedded  nodules,  whidi  an  the  ens 
fracture,  give  the  rock  an  appearance  not  to  be  mistaken, 

278.  Another  observation  of  the  dip,  a  littie  beyond  this  poiBt. 
gave  N.  22°  W.,  the  inclination  43**.  Quartz  rode  and  micaoeous  adnst 
next  succeeds,  and  continues  to  Deoghat.  At  this  place,  tiie  roole 
turns  up  the  bed  of  a  feeder  of  the  Beneegunga  to  Ketureea,  iad  in 
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this  line  «  rock  mwrillftting  between  granite  and  gneisa  continnea  the 
whole  way.  It  i^ppeaia  to  divide  into  cuboidal  maaaea,  or  rather  into 
panJlelopipeda,  one  of  the  anr&cea  ol  which,  apparently  coinciding 
with  the  planea  of  the  strata,  gave  a  dip  of  N.  22^  W.,  inclination  86^. 
Near  the  Dawk  chowkee,  it  is  dbaerved  in  hnmenae  rounded  masaea 
lying  in  the  bed  of  the  river,  and  I  think  having  more  the  character  ol 
granite  than  the  maaaea  in  sita.  In  this  the  felapar,  which  is  of 
a  greeniah  grey  colour,  and  ita  luatre  being  hig^y  tranalnoent,  ia 
very  remarkable  for  the  size  of  ita  ooncretiona,  and  their  imbedded 
appearance  giving  the  rock  very  much  the  i^pearanoe  of  a  porphyritic 
granite.  Thia  rock  haa  an  analogue  at  Almorah,  and  on  the  summit  of 
the  Choor  Ptak. 

279.  The  gneiaa  continues  to  put  on  the  iqppearanoe  of  being  divided 
by  sevend  seta  ol  aeama  into  more  or  leaa  regular  maaaea,  and  ita  atruc- 
tore  beoomea  leaa  decidedly  aduatose.  An  obaervation  of  the  dip  gave 
N.  l(y*  W.,  with  an  inclination  of  72^.  It  contains  the  aame  felspar  that 
I  have  just  noticed  aa  oocuxring  in  the  rolled  maaaea  of  granite,  a  little 
beyond  the  243rd  koa  atone*  the  dip  was  obaerved  S.  2(y*  W.,  indina- 
tiom  50^  to  60^.  Latteriy  near  Thanna,  it  givea  way  to  a  micaceous  schist, 
remarkable  for  the  great  size  and  imperfect  ahiqpe  of  the  garnets  it 
containa.  The  round  blocka  of  granite  of  great  aize  appear  atiU  in  the 
bed  of  the  river.  From  Thanna  to  Muse,  and  again  in  ascending  the 
high  range  over  which  the  road  to  Ran  leads,  no  rock  but  micaoeoua 
achiat  ia  seen  in  situ.  Above  Maaoo,  it  occasionally  containa  kyanite,  but 
not  in  any  quantity,  or  of  any  size  or  beauty  of  appearance.  On  the 
flmmmitof  the  Pftas,  the  same  rock  ia  found  dipping  N.  £.  at  a  consider- 
able angle.  Half  way  down  the  deaoent,  blocks  of  gneiss  in  great  num- 
ber and  of  great  size  are  seen,  many  of  tiiem  occupying  such  situations 
aa  will  not  admit  of  our  supposing  for  an  instant,  that  they  have  ever 
been  in  motion,  or  occupied  other  than  their  preaent  sites.  At  the 
Tillage  of  Ran,  micaceous  schist  is  the  rock  dipping  N.  B. 

280.  From  Ran,  the  route  descends  to  the  bed  of  tiie  same  nullah  in 
which  micaceous  schist  ia  stili  obaervable,  and  thence  ascending  to  Ku- 
nyoorbut  near  the  latter  place,  we  oome  again  upon  a  district  of  gneiss 

•  The  Goorkhalee  Government  had  erected  these  etonei  at  distances  of  a  koss 
along  the  line  of  road  from  Katmoomdo  to  the  Sutlej. 
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rocks,  which  occasionally  appear  to  pass  into  the  common  earthy 
ceous  schist,  occasionally  into  an  amorphoos  granite.  It  oootBins  aciiad 
occasionally  in  nests.  The  boulders  are  very  numerous,  and  the  granite 
is  in  places  a  perfect  granan.  The  gneiss,  when  well  defined,  '^n«fai»"« 
garaets.  Hence  to  Dhout,  the  latter  rock  and  micaceous  schist  may  be 
considered  the  prevailing  rocks.  On  the  summit  of  the  Pass  above, 
gneiss  is  also  found  of  that  type,  which  inclines  rather  to  ^^'^'vrffi'n 
schist  than  to  granite.  Hence  descending,  the  granite  is  again  met 
with,  but  under  relations  which  will  bear  a  little  more  detail. 

281.  The  appearances  I  am  going  to  describe  may  be  seen  a  Ctde  to 
the  east  of  the  village  Dhooeet.  In  a  geological  sense,  the  rock  may  be 
called  a  gneiss,  but  it  exhibits  small  patches,  (forming  regular  traiwiticms 
amongst  themselves,)  of  the  most  regular  micaceous  schist,  (earthy  type,) 
and  again  of  the  most  legitimate  granite,  (granan).  These  three  rocks,  so 
different  in  composition,  in  mineralogical  character,  and  in  sappoeed  geo- 
logical origin,  may  be  here  observed  in  the  compass  of  a  few  yards,  sE 
naturally  interchangeable,  while  nothing  like  a  veinous  appearaiioe  cui 
be  attributed  to  any  of  them.  A  long  zone  or  belt  is  marked  by  huge 
boulders  of  gneiss  or  granite,  (for  I  could  not  examine  tliem  doedj.) 
strewed  over  it,  and  such  is  the  declivity  of  the  mountain  side,  that  we 
cannot  for  a  moment  suppose  that  they  have  rolled  into  tlieir  pce- 
sent  places.  They  are  in  feet  like  those  of  Dihee,  the  haider  nodnks 
of  a  rock  many  feet  in  depth,  which  has  disappeared  owing  to  the 
power  of  waste.  The  dip  of  this  rock,  which  in  its  gneiss  and 
mica  slate  types  is  regularly  stratified,  is  N.  48^  to  55^  £.,  indinatiaD 
about  48®.  In  the  descent  feom  this  village,  we  find  the  chkritic 
argillaceous  schist  mentioned  in  Art.  116. 

282.  The  whole  of  these  beds  are  upon  the  same  line,  which  is,  as 
before  observed,  parallel  to  the  direction  of  mountain  land  and  of  the 
strata.  In  prolonging  this  line  to  the  westward  as  fer  as  tiie  Sotl^, 
only  one  other  locality  of  granite  is  met  with.  This  ia  the  Ghoor 
Peak,  a  mountain  which  rises  to  the  height  of  twelve  thoosand  feet, 
and  which  has  no  equal  or  rival  within  a  circle  of  sixty  miles  diameter. 
The  shape  is  that  of  a  long  block  or  ridge  running  N.  N.  W.  and 
S.  S.  £.,  about  one  and  a  quarter  mile  in  length,  which  rises  saddenlj 
on  the  N.  W.  extremity  into  a  sharp  rocky  peak  many  feet  hi^ier. 
To  the  S.  £.,  it  sinks  suddenly  into  a  well-wooded  range,  where  the 
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rode  18  with  difficulty  acceflsible,  but  from  the  indications  observable, 
I  should  judge  it  to  be  micaceous  schist.  This  rock  indeed  surrounds 
the  base  of  the  high  ridge  which  itself  is  composed  of  gnmite,  occasion- 
ally of  a  highly  crystalline  grain.  It  appears  to  contain  two  different 
lands  of  felspar,  one  of  which  assumes  that  arrangement  which  may 
entitle  the  rock  to  the  appellation  of  porph3nritic.  It  is  a  very  beautiful 
rock.  The  mountain  is  conspicuous  from  every  other  quarter,  and  in  every 
▼lew  of  it  the  summit  patch  of  granite  is  at  once  distinguishable  from 
the  micaceous  schist  below  by  its  peculiar  rocky  aspect  and  bareness. 

283.  I  have  now  to  give  a  few  details  on  the  occurrence  of  the 
sandstone  formation  which  bounds  the  mountain  tract  to  the  South 
towards  the  plains.    This  rock  assumes  many  different  aspects  here  as 
it  does  in  Burope;  upon  the  whole,  the  resemblance  is  sufficiently 
striking  to  allow  of  our  identifying  it  with  the  newer  red  or  saliferous 
sandstone,  (the  red  sandstone  of  Bnglish  geologists.)  It  is  either  a  hard 
red  gravelly  day  distinctly  stratified,  or  the  same  clay  endosing  rounded 
stones,  or  a  micaceous  sandstone,  which  in  hardness  varies  from  loose 
sand  to  a  rock  that  will  strike  fire.    This  tjrpe  is  again  modified  by  the 
admission  of  rounded  pieces  passing  into  sandstone  conglomerate. 
These  two  rocks  form  the  prindpal  part  of  the  formation.    The  sand- 
stone is  always  micaceous  in  a  high  degree ;  it  is  most  commonly  of  the 
ordinary  colour,  but  sometimes  it  is  found  of  a  dark  bluish  grey,  in  which 
case  it  seems  to  loose  its  appearance  of  a  sdustose  structure,  and  becomes 
amorphous,  breaking  equally  in  every  direction.    The  type  is  frurther  re- 
maikable  for  containing  kemeb  of  superior  hardness  to  the  base,  which 
itself  is  more  compact,  and  I  might  say  dajrey.  than  the  ordinary  sand- 
stone.    It  also  contains  less  mica.    This  grey  tjrpe  also  passes  into  the 
conglomerate  structure ;  besides  these,  which  are  the  most  marked  types 
that  have  any  extent,  there  are  innumerable  varieties  of  very  anomalous 
appearance,  chiefly  towards  the  upper  part  of  the  rock.    The  yellowish 
grey  ordinary  sandstone  often  alternates  with  a  rock  that  might  pass 
for  a  perfiect  greywacke.      The  latter  is  seldom  marked  with  the  strata 
lines  like  the  sandstone,  but  is  conformable  and  paralld  to  it.    One 
of  the  most  remarkable  features  is  the  occurrence  of  ellipsoidal-shaped 
cavities  in  the  middle  of  sandstone  strata.      They  are  of  different  sizes. 
One  which  I  observed  measured  six  feet  in  its  longest  diameter,  and 
was  quite  smooth  and  regularly  curved  in  its  interior. 
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284.  I  shall  now  mentbn  the  different  phices  where  tins  Bawdstone 
has  been  observed,  adding  any  other  porticalara  which  appear  to  leqnire 
it.  At  Bhumowree,  it  is  seen  in  the  river  bed,  ^^ipjpmg  N.  B.,  at  an 
angle  of  about  30^;  but  it  has  here  scarody  any  development*  and 
nothing  is  to  be  learned  regarding  it  but  the  above  fact.  At  the  Chilkda 
defile,  we  have  more  access  to  it.  It  there  forms  very  extensive  stnta. 
chiefly  of  the  red  day  type,  between  Ghilkee  and  Dhikoolee.  In  tlie  bed 
of  the  Cosillah,  occasionally  rounded  stones  are  contained  im^tt^lAt^ 
The  strata  appeared  almost  horizontal,  or  at  least  very  aBglitiy  "^'J™^ 
At  Dhikoolee,  the  conglomerate  character  is  perfect,  the  baaa  bemg  adil 
the  red  day,  but  sometimes  indurated  in  a  high  degree*  The  strata  here 
dip  to  the  North.  They  are  covered  by  a  deposit  cf  looae  roanded 
stones.  From  this  p(»nt,  the  rock  is  concealed  till  we  reach  Chookoam, 
and  there  we  find  a  greenish  gprey  sandstone  with  mica  dipping  S.  W. 
It  is  covered  by  a  loose  shattered  rock  of  various  bri^t  oqIooib^  indi* 
cative  as  I  have  observed  elsewhere,  of  this  formation ;  beyond  tins  point; 
that  is  above  it,  I  have  not  met  with  it. 

285.  Specimens  brought  from  Kaloo  Shaeede's  tomb,  at  the  outlet 
of  the  Ramgunga,  bdong  to  this  sandstone.  They  were  of  tlie  grey 
type,  with  conglomerate  structure.  At  Hurdwar,  it  may  be  stxidied  to 
great  advantage,  and  all  its  characteristics  examined  on  the  Beemghoia 
Pass,  where  the  construction  of  a  beautiful  road,  by  order  of  Gofem- 
ment,  has  given  two  admirable  sections  of  these  strata.  They  are  hoe 
mostly  of  the  sandstone  type,  ndther  the  red  day  or  the  oongloinefate 
being  common.  On  the  opposite  side  of  the  river,  however,  CSivndee 
Puhar  is  almost  entirdy  composed  of  these  types.  A  singular  circom- 
stance  is  the  opposite  dip  of  the  strata  observable  at  these  two  places. 
At  the  latter,  they  dip  on  the  Hurdwar  side  S.  35^  W.,  at  an  indina* 
tion  of  about  30^ ;  while  on  the  other  the  dip  is  the  N.  B.,  the  indina* 
tion  much  the  same. 

286.  This  formation  has  also  been  examined  in  the  Kheree  Pmb» 
leading  from  the  Dhera  Doon  into  the  plains.  In  this  quarter,  tlie  dq>  is 
very  regularly  to  tiie  N.  E.,  or  to  some  point  between  N.  and  B.  The 
first  strata  observable,  and  whidi  may  be  supposed  uppennoet.  k 
the  red  day  that  lies  on  a  stratum  of  red  conglomerate.  The  Pass  is 
cut  through  this  latter,  and  a  good  section  of  it  obt^jned.  The  stxnes 
are  most  commonly  quartz  rock,  more  or  less  coloured ;  pieces  of  gnaifce 
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also  aie  observable.  Farther  on  ia  a  perfect  sandstone  conglome- 
rate; specimens  were  obtained  in  appearance  perfect  greywackes, 
traversed  by  quartz  veins.  The  grey  type  is  common,  and  often 
appears  to  pass  into  a  sandy  day,  with  mica  disseminated.  Similar 
phenomena  are  visible  in  the  Tlmlee  Pass,  the  other  entrance  to  the 
Dhera  Doon,  and  in  the  ascent  to  Nahnn.  The  Finjore  Doon  is  shut 
in  to  the  southward  by  a  low  range  of  hilb,  composed  chiefly  of  red 
day  and  red  conglomerate.  West  of  this  point,  the  formati0n  has 
not  been  traced,  but  it  probably  extends  to  the  Sutlej,  having  a  greater 
development  where  the  vallies  separate  it  from  the  primar]i  strata, 
and  vice  versa. 

287.  There  now  only  remains  that  I  should  notice  the  extent  of  the 
deposits,  consisting  of  rounded  stones,  gravel,  and  sand.  I  have  already 
mentioned  in  the  course  of  the  preceding  details,  the  several  accumula- 
tions that  are  to  be  observed  in  the  beds  of  rivers.  But  their  greatest 
extent  is  on  the  borders  of  the  plain  country  lying  at  the  foot  of  the 
mountain  ranges.  At  Bhumowree,  they  may  be  seen  resting  on  sand- 
stone. They  reach  to  Tandaha,  a  distance  of  fifteen  nules.  In  great  part 
of  this  line,  the  deposit  is  of  enormous  thickness,  a  well  having  been 
sunk  half  way  between  those  places  to  the  depth  of  150  feet,  without 
passing  through  it.  At  Chilkeeah,  they  are  again  seen  reaching  from  the 
foot  of  the  mountains  to  Haldoorea,  a  distance  of  twelve  miles.  Here 
alao  the  deposit  must  be  of  great  thickness,  as  ineffectual  attempts  were 
made  at  Chilkeeah  also  to  sink  a  well ;  sixty  feet  was  the  depth  penetrated 
to,  without  passuig  through  them.  Again  at  Hurdwar,  they  have  been 
traced  as  fer  south  as  Bhogpoor,  a  distance  of  ten  miles,  pieces  of  granite 
being  observable  amongst  them.  On  the  Kheree  Road,  they  are  seen 
for  an  equal  distance  to  the  southward,  and  on  the  Beput  Road  the 
same.  But  the  most  extensive  collection  of  them  by  far  b  in  the  Dehra 
Doon,  the  whole  of  that  valley  being,  as  it  were,  filled  up  with  them.  A 
well  which  has  been  sunk  there  by  the  Hon'ble  Mr.  Shore,  attained  a 
depth  of  220  feet,  before  a  good  and  plentiful  supply  of  water  was  met 
with ;  even  at  that  great  depth,  the  nature  of  the  deposit  was  the  same 
as  at  the  surfece.  Mr.  Shore  has  preserved  notes  of  the  particulars  ob- 
served in  the  course  of  the  work,  and  has  kindly  allowed  me  to  take  a 
copy  of  them.  I  shall  here  give  them,  as  forming  a  very  interesting 
contribution  to  our  knowledge  of  the  geology  of  these  mountains : — 
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Feet.  Total. 

5  5    Fine  black  mould,  with  a  few  atones. 

4  9    Reddiah  earth,  mixed  with  gravel. 

9         18    Loose  sand  and  gravel,  large  stones. 

2  20    Ditto,  with  reddish  day. 

3  23     Stiff  reddish  day. 

8  31     Stiff  yellow  day. 

3^      34^  Sand  and  gravel,  mixed  with  a  little  red  clay. 
H      36    Stiff  reddish  day. 
2  *     38    Sand  and  gravd. 
22        60    Stiff  red  day. 

2  62    Clay  sand  and  gravd  mixed. 
16        78    Sand  and  gravel. 

12  90    Stiff  yellow  day,  with  a  little  sand. 
35  125    Sand  and  gravd,  a  few  round  stones. 

3  128    Sand,  large  blocks  of  conglomerate  north  and  west  aide. 

3  131     Ditto. 

13  144    Sand  and  gravd,  with  tolerable  sized  stones. 

5  149    Ditto  ditto,  stones  larger. 

9  158    Ditto  ditto,  with  pieces  of  conglomerate. 

4  162    Ditto  ditto,  with  enormous  stones. 

6  168    Conglomerate  on  three  sides,  gravel  the  fborth. 

3  171     Sand  and  gravd  most;  occasionally  pieces  of  conglo- 
merate. 

3  174    Conglomerate,  blocks  of. 

3}  177}  Layers  of  sand  and  gravd,  pieces  of  conglomerafee. 

4j^  182    Sand  and  gravel. 

^  182^  Conglomerate  4  inches  thick,  under  it  water,  but  scanty. 

2}  185     Sand  and  clay. 

^  185-}^  Conglomerate. 

18f  204    Sand  and  gravd,  rather  loose,  occasionally  pieces  of  con- 
glomerate, occasionally  solid  blocks  160fts.  in  wdgfat 

5  209    Sand  and  gravd,  very  moist. 

i  209^  Conglomerate,  over  half  the  well  water. 

1|  211     Red  day. 

7  218    Sand  and  gravd,  very  moist,  water. 

3^  221^  Blackish  clay,  with  angular  fragments  of  clay  slate. 
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288.  The  extent  of  these  deposits  has  not  been  traced  so  recently 
to  the  westward,  but  no  doubt  is  entertained,  that  they  attain  there  also 
an  eqoal  extent,  judging  from  the  recoUection  of  former  joumies.  Below 
Nahun  in  particular,  and  near  Munta  Dihee,  at  the  exit  from  the 
Pinjore  Doon,  very  dear  traces  of  them  are  to  be  seen.  That  the 
Pinjore  and  Kyarda  Doons  are,  equally  with  the  Dehra  Doon,  composed 
of  them,  1  have  no  doubt.  It  ought  to  be  stated,  before  concluding, 
that  in  the  Dehra  Doon,  the  great  thickness  appears  to  be  in  the 
centre  where  the  ground  is  highest.  Towards  the  vallies  of  the  Ganges 
and  Jumna,  they  diminiwh  very  much  in  thickness,  and  in  the  beds 
of  those  rivers,  may  be  observed  resting  on  sandstone. 

289.  Southward  of  these  rounded  stones,  a  very  extensive  deposit 
of  the  red  day,  wluch  is  very  similar  to  the  red  strata  of  the  sandstone, 
prevails.  It  has  often  small  patches  of  loose  sand.  This  red  gra- 
velly day  lies  in  a  blackish  day  of  a  purer  character,  very  stiff  and 
tenadous  at  different  depths  in  different  places.  This  latter  ap- 
pears to  change  to  a  lighter  colour  as  we  descend,  and  becomes  more 
arenaceous,  till  at  length  it  changes  to  a  grey  sand.  My  enquiries 
and  observations  have  not  yet  been  suffidently  general  to  allow  me 
to  identify  these  deposits  with  any  thing  like  certainty,  indeed  it  is  only 
very  latdy  I  have  been  able  to  turn  my  attention  to  the  subject,  and  the 
recent  anival  of  the  boring  engine  I  had  ordered  from  England,  pre- 
chxded  the  possibility  of  constructing  a  proper  apparatus  and  scaffolding 
for  using  it  with  effect,  unless  the  operations  were  ddayed  till  the  ensuing 
year.  I  was  therefore  obliged  to  content  myself  with  such  results  as  could 
be  obtained  without  the  proper  means,  and  was  not  able,  in  consequence, 
to  penetrate  beyond  twenty-two  feet  in  any  of  the  bores  I  made ;  but 
I  hope  on  my  return  to  the  field  duties,  that  I  shall  be  able  to  continue 
these  enquiries  with  greater  effect. 

290.  In  the  meantime,  it  may  be  interesting  to  give  the  particulars  of 
the  few  bores  I  made.  The  first  was  at  Moradabad,  but  being  new 
to  the  operation,  it  took  several  days  to  bore  sixteen  and  a  half  feet, 
the  particulars  were  as  follows : — 

Feet.  Inches. 

4^    0    Superficial  sandy  loam  forming  a  very  productive  soil. 
2    5     Brick  earth.    This  is  the  red  clay,  which  prevails  so  exten- 
sively in  Rohilkund,  and  which  so  often  comes  to  the 

T 
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Feet.  Incbe$. 

8Ui£eu»,  forming  a  sabfttanoe  of  a  singukr  hardnesi,  and 
excellent  materials  for  roads. 

3  H  Reddish  micaceous  sand.    The  temperature  at  tiiis  depth 

16i^^  was  found  to  be  76^  5';  a  diermometer  in  the 
shade  mm-lring  58®,  and  the  snzfiice  of  the  gioniui  being 

291.  The  next  boring  was  at  Kusherpoor,  where  the  red  day  hu 
a  very  extensive  supeifidal  development  It  fbrms  the  step  doBerib- 
ed  in  Arts.  59  and  73»  which  gives  so  deceptive  an  appeamaoe  to  the 
direction  of  the  fidl  or  declivity.  The  spot  where  the  boring  mi 
made,  was  about  twenty  feet  bdow  the  surfeoe  of  this  red  day,  and  the 
following  were  the  particulars : — 

Feet,  Inches, 

2    3    The  supeifidal  red  day. 
1     3    Green  sandy  clay,  water. 

4  6    Black  day,  extremdy  tenadous. 

1  6  Light  blue  sand.  The  water  was  in  soch  abondaaoe,  is 
to  prevent  any  further  progress ;  it  speedily  rose  to  wito 
a  few  feet  of  the  surfeoe.  At  Huldoon,  seven  mSei 
north,  neazly  similar  results  were  obtained. 

5  6    A  ferruginous  sandy  day  or  loam,  latterly  becoming  nore 

stiff. 

1  6    A  greenish  day,  getting  latterly  blackish. 

2  0    A  bluish  grey  day,  partially  sandy»  not  so  teoadoiUi  ud 

quite  moist    Gravd  under  tins.    The  water  nae  npid- 
ly,  and  prevented  any  furtiier  proceedings. 

292.  At  Jusspore,  nine  miles  N.  W.  from  Kuaheepoor,  a  tiiinl 
boring  was  made,  but  the  place  was  injudidously  chosen,  being  in  t 
hollow,  evidenUy  the  dry  bed  of  a  jed.  The  foUowing  are  the 
particulars : — 

Feet.  Inches. 

5     0    Surface  sand,  which  gradually  changes  to  a  stiff  red  day. 
2    0    Red  loose  sand,  damp. 

2  0    Variegated  sand  and  day,  spotted. 

3  0    Yellowish  sand,  changing  to  light  grey,  twigs  and  roots  were 

found  at  nine  feet,  water  at  12. 
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293.  At  the  next  place  we  find  the  same  deposits  as  at  Kiuheepoor 
and  Huldoon. 

FeeU  Inckew, 

2  0    Superficial  loam. 

3  6    Gky ;  temperature  68^, 
1     6    Sand. 

1     6    Clay  again. 

1  6    Sandy  <^y,  twigs. 

2  3    Stiff  day,  latterly  blackiah. 

1     6    Ditto^  of  a  darker  oobur  and  more  pure. 

1  0    Ghrey  sand. 

Water  rose  to  within  a  few  feet  of  the  sar£Me. 

At  A&ulgurh,  the  following  particuhurs  were  noted : — 

Feet,  Inches. 

6  0    Superficial  loam  small  nests,  and  veins  of  a  semi-carbonis- 

ed vegetable  matter. 

2  6    Red  sand,  a  quicksand. 

4  0    Blackish  stiff  day. 

3  6     Stiff  clay,  latterly  sandy. 

The  quicksand  falling  in  prevaited  uiy  farther  opeiation.  The 
black  day  proved  to  be  an  excellent  potter's  day,  and  baked  without 
4*^itnging  colour.  It  formed  a  very  porous  artide,  and  was  very  accept- 
able to  the  potters,  who  were  ignorant  of  the  existence  of  any  such  day 
in  their  neighbourhood. 

294.  At tiie  foUowiBg  particulaiB  were  noted  .-*- 

Feet.  Inches. 

7  6    The  superficial  loams  yellowish,  and  more  sandy  latterly. 

It  forms  an  excellent  sdl,  and  is  known  by  the  provincial 

term  flMf/Mor. 
2    3    White  micaceous  mixture  of  sand  and  day. 
1     6    White  clay,  a  little  sandy. 

1  0    Brawmsh  blade  day,  containing  semi-carboniaed  vegetable 

matter. 

2  6    Dark  bluish  day,  very  stiff,  when  wet  afanost  black,  latterly 

veins  of  light  blue. 
6    0    Clay  much  iron  shot,  and  passing  to  sand. 
I     6    Dark  bluish  clay,  as  before. 

5  0    Sandy  clay,  much  iron  shot. 
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The  temperature  was  observed  to  be  73**,  once  at  six  feet,  and  again  at 
eight  feet,  that  of  the  surfiBioe  being  59^. 

295.  I  have  here  oondnded  liie  geological  details;  some  few  pir- 
ticulars  have  been  omitted  in  their  places,  but  will  be  heiesfter 
inserted  with  fresh  matter,  which  I  hope  will  render  it  somethiDg 
more  complete.  I  have  principally  to  regret,  that  the  circamstanoes 
nnder  which  these  papers  have  been  prepared,  have  prevented  the 
execution  of  the  original  design  of  referring  in  the  account  of  tiie 
occurrence  of  rocks  by  number  to  tlie  particular  specimen  collected. 
Such  a  practice  will  be  of  very  great  advantage,  and  win  indeed 
give  the  above  detail  fax  more  authority,  than  it  could  possible  other- 
wise have.  I  shall  now  proceed  to  state,  in  a  few  words,  the  genenJ 
results  to  which  they  lead. 


Section  UI. 

RECAPITULATION. 

296.  In  the  details  just  given,  I  have  necessarily  entered  into  a 
minuteness  of  description,  which  to  the  general  reader  must  be 
tiresome  in  no  small  degree.  The  paper  being  intended  as  a  recotd  of 
observations,  it  was  necessary  to  be  particular ;  but  I  shall  attempt  in 
this  section  to  throw  together  the  general  results,  comparing  them 
afterwards  vrith  received  opinions,  and  illustrating  the  whole  in  the 
best  manner  my  limited  reading  vriU  permit. 

297.  It  appears  then,  that  in  these  mountains  gneiss  occupies  the 
greater  part  of  the  surface,  forming  a  band  of  24  miles  in  breadth,  and 
including  within  its  boundaries  all  the  elevated  summits,  but  one,  of  the 
table,  at  Art.  39.  Of  these  all  that  have  been  approached  sofficientiy 
near  to  determine  the  point  are  certainly  gneiss,  that  is,  if  distinct,  thin, 
and  well-marked  strata  be  any  ground  for  deciding.  Other  evidence 
there  can  be  none,  as  it  is  impossible,  by.  actual  examination,  to 
ascertain  what  rock  is  at  the  summit.  It  rises  then  most  probably  to 
the  height  of  25,709  feet»*  while  the  lowest  point  is  only  elevated  2,800. 

*  Captain  Webb  gives  25,669  at  the  height  above  the  sea— Joarnal  of  Science. 
The  paper  by  Major  Hodgson  and  myself  in  the  14th  Vol.  As.  Res.  has  35^749. 
1  have  taken  the  mean. 
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If  we  suppoee  the  lower  strata  oontixinouB  acrosB  thu  tract,  and  allow 
for  the  mdinatioa,  we  shall  have  eight  miles  for  the  extreme  thickness 
of  this  formation,  and  about  six  for  its  mean  value. 

298.  The  direction  of  liiis  zone  of  gneiss  is  generally,  I  might  say 
almost  alwap,  North  60^  West,  being  thus  parallel  at  once  to  the  direc- 
tion of  the  line  of  greatest  elevation,  and  also  to  ^e  general  bearing  or 
tendency  of  the  mountain  land.  The  inclination  lies  between  20®  and 
dO*  in  by  far  the  greater  number  of  instances.  It  is,  however,  some- 
times, though  very  rarely,  as  high  as  50®,  and  in  one  solitary  instance 
was  observed  to  be  56®.  Tliere  are  very  few  reversals  of  the  dip, 
at  least  towards  the  centre  or  middle  of  this  zone;  but  along  the 
aouthem  boundary,  which  is  very  irregular  in  its  outline,  forming 
various  incursions  into  the  adjoining  zone  of  sdusts,  there  do  occur 
several  irregularities  both  in  dip  and  inclination,  and  the  former  is 
sometimes  reversed.  That  it  b  pretty  regular  in  general,  however,  is 
proved  by  the  fBcX  noticed  by  all  travellers,  of  the  uniformity  of  aspect 
in  the  sides  of  slopes  and  precipices  in  these  mountains. 

299.  The  character  of  this  rock  is  highly  crystalline,  and  it  appears 
to  consist  almost  alwa3rs  of  the  regular  ingredients,  and  united  in  the 
usual  regular  proportions.  It  is  surprising  how  few  varieties  present 
themselves  in  so  extensive  a  tract  of  country,  and  in  general,  these 
varieties  differ  more  in  colour  and  gndu  than  in  mineralogical  charac- 
ter. The  occurrence  of  imbedded  minerals  is  rare,  and  of  these  only, 
die  most  common  have  been  observed,  as  quartz,  garnet,  and  kjranite. 
It  is  almost  equally  barren  in  beds,  containing  only  some  very  small 
ones  of  hornblende  rock,  quartz,  limestone,  and  mica  slate.  Of  the  two 
last,  I  do  not  know  more  than  one  or  two  instances  of  each.  In  fact, 
there  is  a  character  of  sameness  throughout  this  formation,  extremely 
tiresome  to  the  geological  traveller,  as  continually  disappointing  him  in 
his  hopes  of  meeting  with  something  new  and  interesting. 

300.  Veins  of  granite  are  numerous,  particularly  towards  the  central 
or  highest  parts;  but  no  beds  have  yet  been  found,  the  granite  of 
Wongtoo  being  supposed  to  be  veinous.  Towards  the  boundary,  however, 
there  are  some  patches,  which  would  appear  to  have  some  connection 
with  a  series  of  beds  found  beyond  the  limits  of  the  gneiss,  and  sur- 
rounded generally  by  rocks  of  a  more  earthy  and  less  crystalline 
character.      These  latter  beds  have  been  described  as  occurring  at 
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Chumpawut,  Dhee»  Almorah,  Shaee  Debee,  Dooura  Hath,  Pike,  Dhoeet 
and  Kunyoor.  They  are  ritoated  in  the  zone  of  minimum  elevatiaii,  md  a 
line  passing  through  them  has  a  direction  of  North  60^  West,  the  me 
as  that  of  the  strata  and  zones  of  difierent  elevation.  West  of  tk 
Ganges,  no  such  beds  are  found,  unless  we  suppose  the  Ghoor  gnoute, 
(which  is  certainly  on  the  prolongation  of  this  line)  to  be  one,  snd  tko 
it  will  be  the  only  one.  Another  anomaly  which  ^e  gnmite  of  tk 
Ghoor  presents  is,  that  it  occupies  the  highest  point  in  all  the  moontaiB 
tract,  south  of  the  zone  of  greatest  devation,  whereas  tiie  eistem  beds 
are  situated  in  the  lowest  ground.  A  third  difierenoe  is  in  tiw  dniaD- 
ter  of  the  rock,  which  in  the  case  of  the  Ghoor  granite,  ia  hij^  o^ftal- 
line ;  in  most  of  the  others,  earthy  and  decomposing.  Yet  it  anut  be 
confessed,  that  they  present  some  differences  of  aspect  in  this  reepeot^ 
and  that  at  Ghumpawut,  IMiee,  and  Ahnorah,  very  hard  and  crystsfliDe 
granites  are  procurable,  though  at  the  two  latter  places  in  linited 
i|uantity. 

301.  The  grain  of  the  veinous  granites  is,  as  has  been  often  resBsdoed, 
large ;  in  variety  of  composition  too,  they  form  a  singular  contraBt  tD  de 
uniformity  which  distinguishes  the  gneiss.  In  this  respect,  tfaej  abo 
differ  from  the  beds  of  granite,  which  are  strikingly  aUke  in  niaenl 
composition,  colour,  and  size,  and  azrangement  of  grain.  In  these 
particulars,  the  Ghoor  granite  is  almost  predsely  that  of  Almorah,  thoo^ 
separated  by  such  a  wide  interval.  What  distinguishes  this  gnmiteat 
first  sight  is,  its  pcnrphyritie  structure,  and  it  evidently  cootaiiis  tio 
distinct  varieties,  if  not  species  of  felspar.*  This  variety  is  edto 
found  in  a  crumbly  decomposing  state.  The  only  other  well  defined 
type  is  that  which  is  so  remarkable  for  its  rapid  dieintegratkm,  in  iitiA 
the  ingredients  appear  to  be  united  in  the  usual  irregular  wuob. 
This  contains  a  large  portion  of  white  opaque  feh^Mur,  and  it  is  vcB 
distinguished  by  its  granite  boulders,  the  true  nature  and  historj  of 
which  have  been  so  well  laid  open  by  Dr»  Maocullodi. 

302.  Smaller  veins  have  not  been  observed  to  affect  tiie  Bppeansnx 
of  the  including  rock,  but  the  vein  at  Wangtoo,  the  only  lai]ge  €oe 

*  The  existmice  of  sevenU  ainenl  tpecief  hitherto  oonlbiuided  uoder  thii  HAbM 
been  now  clearly  established,  and  I  anxiously  look  forward  to  a  period  of  leiwc, 
when  I  may  submit  the  different  granites  to  a  particular  examination  with  nfocnce 
to  this  point. 
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I  hare  seen,  certaiiily  is  in  contact  wi^  a  rock  ftHrming  a  transition  be* 
tween  granite  and  gneiss.  With  regard  to  the  beds,  they  also  present  in 
general  the  appearance  of  a  thin  band  of  gneiss  snrronnding  them,  and 
oatside  of  this  is  found  mica  slate.  The  whole  being  included  in  day 
alate»  no  change  in  the  latter  rock  has  even  been  observed.  It  is  al- 
moBt  unnecessary  to  say  that  none  of  these  beds  are  stratified,*  that  is, 
the  central  nndeos ;  bat  as  before  stated,  they  appear  to  pass  into  gneiss 
on  their  boundary.  The  only  imbedded  minerals  are  schorl  and  quartz, 
(rhombohedral  schorl  and  rhombohedral  quartz.) 

303.  Clonterminous  with  the  gneiss  may  be  found  a  series  of  dif- 
ferent rodcs  all  possessing  the  schistose  structure,  micaceous,  chloritic, 
and  taloose  schists ;  whether  all  to  be  included  under  one  head,  is  a  point 
for  the  determination  of  vrtask  data  are  as  yet  wanting.  But  it  is  per- 
fectly certain,  that  there  is  no  such  thing  as  a  general  and  continuous 
formation  oi  micaceous  schist  (the  next  rock  in  our  systems)  analogous 
to  that  of  gneiss ;  several  large  patches  of  micaceous  schist  occur,  but 
they  are  separated  by  equally  large  tracts  of  other  schists.  Perhaps 
the  above  three  schists  might  be  conveniently  considered  as  one  forma- 
tion, although  we  should  even  then  find  oar  systematic  vievre  disturbed 
by  the  intrusion  oi  schists  of  an  argillaceous  character.  These  latter 
may  be  seen  even  in  contact  with  the  gneiss.  Thus  we  shall  be  forced 
to  modify  a  little  our  ideas  of  the  exdosive  nature  of  formations,  and  in 
admitting  arg^aceous  schist  as  a  member  of  the  series,  we  shall  esta- 
blish, as  succeeding  the  gneiss,  a  zone  of  schistose  rocks  of  nearly  equal 
extent,  but  not  presenting  the  same  appearances  of  regularity  of  position, 
or  uniformity  of  mineral  composition. 

304.  In  considering  the  subject,  I  have  been  certainly  inclined  to 
view  this  latter  account  as  most  consonant  vrith  the  phenomena.  But 
it  is  possible  that  a  more  particular  examination  of  the  boundary  of  the 
gneiss  may  establish  the  first  view,  and  in  this  case,  the  gneiss  with 
which  the  argillaceous  schist  is  in  contact,  would  belong  to  a  different 
era  from  that  of  the  zones  of  greatest  elevation,  whereas  I  have  suppos- 

*  The  stxatificationof  granite,  a  favourite  tenet  of  one  of  the  rival  schools  of  geology 
appears  to  be  losing  ground  every  day.  Mr.  Greenough  long  ago,  in  his  critical 
examination,  shewed  the  extreme  laxity  with  which  this  term  stratification  had  been 
used.  In  the  sepse  in  which  most  unlearned  people  understand  it,  I  apprehend  that 
granite  can  never  be  said  to  be  stratified.  After  all,  however,  it  is  a  mere  dispute  about 
words,  and  seems,  whichever  way  determined,  to  throw  no  light  on  the  subject  of  the 
origin  of  rocks. 
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ed  them  to  be  connected.  This  is  one  of  the  difficalties  attending  so 
early  an  attempt  to  generalise  ;  for  the  present  it  may  be  sufficient  to 
view  all  these  schists  as  constituting  one  formation.  This  formaticfn 
will  then  be  found  to  be  of  nearly  equal  extent  with  tiiat  of  the  gneiss, 
being  in  breadth  —  miles,  and  stretching,  as  that  does,  from  lirer  to 
river,  it  will  terminate*  in  those  mountains  which  form  the  noitheiii 
boundaries  of  the  several  Doars,  and  in  the  line  connecting  them. 

305.  In  this  method  of  viewing  these  rocks,  it  may  be  stated,  tiiat 
there  is  but  one  general  formation  (of  primary  rocks,)  besides  that  of 
the  Himmalaya  gneiss,*  and  it  is  worthy  of  remark,  that  they  divide 
the  whole  tract  pretty  equally  between  them.  The  schistose  forntar 
tion  is*  no  doubt  stratified,  though,  it  is  thought,  not  so  regularly  as  die 
gneiss,  and  its  strata  are  often  much  more  inclined,  much  mare  con- 
torted, and  present  greater  irreg^ularities,  both  of  curvature  and  revcnal 
of  the  dip.  It  is,  however,  to  be  noted,  that  mountains  of  this  formation 
do  not  present  the  same  &cilities  for  examining  the  strata,  as  those 
which  are  composed  of  gneiss.  Being  in  general  so  much  more  sub- 
ject to  decay,  they  have  a  very  thick  bed  of  local  debris  which  effisc- 
tually  conceals  the  rock  in  situ,  and  in  such  cases,  the  dianicter  is 
necessarily  taken  from  that  of  the  debris.  The  effect  of  this  is  to  give 
these  mountains  a  rounded  and  softened  contour,  which  distfngniahes 
them  at  once  from  the  serrated  and  bare  rocky  ridges  of  tiie  gneiss 
formation. 

306.  The  mineralogical  character  of  these  schists  is  variable;  but  this 
is  not  only  true  of  the  whole  formation,  viewed  as  comprising  rocks  to 
which  distinct  titles  have  always  been  allotted,  but  also  of  the  varieties 
which  are  referable  to  any  one  of  those  titles.  And  the  many  anoma- 
lous rocks  produced  by  the  intermixture,  and  transitions  of  these,  foorm  a 
numerous  band,  strictly  speaking,  belonging  to  none  of  them  conadered 
by  itself,  and  therefore  strengthening  the  view  I  have  taken  of  the 

*  In  confining  the  number  of  primary  formations  in  so  extensive  a  tract  to  two, 
I  may  be  thought  to  indulge  in  too  large  a  generalisation.  It  may  be  said,  that  many 
of  the  beds  I  mentioned  as  contained  in  the  clay  slate,  may  be  in  fact  formatiiiBa.  It 
is  proper,  therefore,  that  I  should  explain  what  I  mean  by  a  bed ;  for  half  ourmwtiJces 
in  geology  are  occasioned  by  using  words  in  a  wrong  sense,  frequently  in  no  sense 
at  all.  By  a  bed  then  I  mean,  a  mass  not  veinous,  which  is  sunoanded  on  every  side 
by  the  same  rock.  It  may  be  stratified  or  not ;  it  is  unnecessary  to  add  the  term  smbor- 
dinate,  as  this  definition  includes  that  idea.  It  has  another  advantage,  that  it  involTei 
no  theory. 
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entireness  of  this  fonnation. '  These  varieties,  at  l^ast  all  those  that 
required  it,  have  been  described  ahready  with  sufficient  minuteness.  It 
may  be  here  a  sufficient  recapitulation  to  say,  that  the  argillaceous 
schist,  as  it  covers  the  greatest  extent,  so  it  presents  the  greatest  vacilla- 
tion in  character.  No  opinion  can  be  more  void  of  foundation  than 
that  which  supposes  the  several  varieties  of  clay  skte  to  be  arranged 
under  four  different,  distinct,  and  well  marked  types,  the  produce  of 
four  different  eras,  and  disting^hable  by  characters  mainly  dependent 
on  colour;  so  hi  from,  dividing  into  regular  zones,  or  even  isolated 
patches,  the  different  varieties  are  found  in  every  part  of  this  extensive 
tract.  Excellent  purple  roof  slate ;  stone  slate  passing  into  flinty  slate;  a 
black  almost  arenaceous  rock,  with  patches  of  white  resembling  the  ash 
of  half-bunied  charcoal ;  a  white  arenaceous  rock  with  scales  of  mica ;  a 
soft  schistose  clayey  rock  of  various  bright  colours,  and  a  g^ranular  yellow 
rotten  stone ;  all  these  are  found  in  a  space  of  not  three  miles  square. 
From  my  own  very  limited  experience,  I  would  say,  that  of  all  distinc- 
tions, colour  in  clay  slate  is  the  most  vague,  and  least  to  be  depended  on. 

307.  This  tract  of  schists  contains  numerous  and  extensive  beds  of 
limestone,  £requently  enclosing  veins  of  galena,  (hexahedral  lead  galena 
of  Mohs,)  beds  of  dolomite  (macrotypus  lime  haloide,)  and  potstone 
(prismatic  talc  mica,  the  massive  variety,)  either  singly  or  in  conjunc- 
tion, and  containing  in  each  case  veins  of  copper  and  iron  pyrites, 
(pyramidal  copper  pyrites  and  hexahedral  iron  pyrites,)  purple  and 
grey  copper  (octahedral  copper  pyrites  and  tetrahedral  copper  galena,) 
beds  of  red  and  brown  iron  ore  (rhombohedral  and  prismatic  iron  ores,) 
veins  or  beds  of  graphite,  (rhombohedral  graphite  mica,)  and  superficial 
amorphous  masses  of  gypsum  (prismatoidal  gypsum  haloide.)  But  the 
most  remarkable  of  all  its  subordinate  mineral  masses  is  the  greenstone, 
which  is  so  often  met  with,  though  limited  as  to  extent.  Connected 
probably  vrith  this  rock  is  the  series  of  fragments,  obtained  near 
Bhumowiee,  presenting  types  of  amygdaloid  and  porphyry.  But  the 
whole  subject  is  as  obscure,  from  want  of  observation,  as  it  is  in- 
teresting, and  the  fact  of  the  only  series  of  lakes  within  these  mountains 
being  found  in  the  neighbourhood,  enhances  the  interest  extremely. 
Indeed,  it  is  not  a  little  difficult  to  restrain  our  premature  efforts  to  con- 
nect these  facts  with  a  well-known  theory,  remarkable  for  the  origin  it 
assigns  to  these  rocks. 

u 
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308.  Soathward  of  the  great  belt  of  ai^giUaceovs  adiist,  wIucIl 
foHBS  the  plainward  tennmation  of  the  series  of  schists,  we  find  a 
narrow  strip  of  secondary  rocks,  mostly,  if  not  entirely,  the  newo-  red 
or  saliferous  sandstone.  This  fcxmation  presents  little  to  intoneat  ns, 
excepting  in  the  promise  which  its  position  here  gives  of  mofe 
valuable  deposits  farther  South.  It  is  always  stratified,  and  the  dip 
is  most  commonly  conformable  to  that  of  the  primary  strata.  At 
Hurdwar,  the  strata  on  opposite  sides  of  the  river  dip  in  opposite  direc- 
tions. It  differs  extremely  in  character,  being  sometimes  a  red  clay, 
which  occasionally  contains  rounded  stones,  sometimes  a  regular 
sandstone  conglomerate,  often  loose  sand.  It  is  remarkable  for  the 
quantity  of  mica  it  contains,  and  for  the  series  of  bright  colours  it  pre- 
sents often  within  a  very  short  distance.  It  contains  biown  coal 
(bituminous  mineral  coal,)  but  in  what  quantity  is  not  known. 

309.  Lastly,  we  have  lying  at  the  southern  foot  of  this  sandstone 
range,  and  also  occupying  the  several  vallies  bounded  by  it,  a  depoatof 
great  depth,  but  not  disposed  in  strata,  consisting  of  gravel  and  sand, 
including  large  boulders  or  rounded  stones  of  every  magnitude  up  to 
three  feet  diameter.  The  extent  of  this  diluvium,  as  we  may  call  it,  is 
very  great,  it  occupies  «  track  192  miles  in  length,  and  neaiiy  10  in 
breadth.  But  the  length  is  probably  much  greater,  as  it  is  not  unrea- 
sonable to  inler,  that  it  is  coaterminous  with  the  sandstone  range,  which 
certainly  extends  from  the  Indus  to  the  Burhampooter.  Outside  of  the 
tract  of  diluvium,  a  red  earthy  marl  is  found  intermixed  with  paftches 
of  sand,  and  a  blue  clay,  very  similar  in  character  to  that  of  tihe  London 
day,  is  found  to  underline  these.  In  the  neighbourhood  of  Hansee,  a 
fresh  water  limestone  is  met  with,  containing  perfect  shdls  of  & 
genera  melania  and  planorbis. 


CONCLUSION. 

Section  IV. 

310.  From  the  particulars  given  in  Section  I,  may  be  collected  the 
foct  of  a  considerable  difference  of  physical  aspect  between  these 
mountains  and  the  Andes,  the  chain  with  which  it  has  been  most  usual 
to  compare  them.    Instead  of  the  confosed  and  irregular  appearance,  die 
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endless  and  complicated  ramifications^  the  ra^;ed  and  steep  acdiTities, 
the  total  absence  of  Tallies  or  level  ground,  tlie  lofty  summits  and  deep 
ravines  there  described,  we  have  in  the  latter  an  arrangement  of  two 
parallel  chains  or  ridges  running  for  a  distance  of  500  miles,  and  en- 
dosing  between  them  a  broad  and  elevated  table  land,  constituting  one 
of  the  finest  countries  in  the  world ;  again  the  numerous  volcanoes,  ex- 
tinct or  igneous  of  the  Andes,  the  terrible  earthquakes,  the  torrents 
of  mud  and  water  so  firequently  discharged  firom  openings  suddenly 
occurring,  and  the  uprising  of  considerable  mountains ;  all  these  drcum- 
stances  belong  to  a  totally  different  order  of  things  firom  that  which 
prevails  in  the  Himmalaya. 

311.  The  di£Eierence  in  physical  features  is  not  greater  than  that 
which  appears  in  the  geological  character  of  these  two  rival  chains.  In 
the  Andes,  as  we  learn  firom  Humboldt,  there  is  an  extraordinary  deve- 
lopement  of  porphyry  and  trachyte,  the  more  elevated  points  being 
composed  almost  exclusively  of  the  latter  rock.  Trachyte  is  confessedly 
a  volcanic  production,  though  the  rival  schools  are  at  variance  with  re- 
gard to  porphyry.  Yet,  M.  Humboldt  in  his  latest  work,  appears  to 
incline  to  the  opinion  of  its  also  being  of  igneous  origin.*  We  may 
further  notice  the  great  deficiency  of  primary  formations.f  Ghranite  and 
gneiss  are  only  found  in  masses  of  any  extent  near  the  sea  coast  and  at 
low  elevations,  while  the  transition  clay  slates  and  secondary  sandstones 
attain  a  developement  and  an  elevation,  of  which  there  are  no  other 
authentic  instances. 

312.  In  the  Himmalaya  again,  we  have  seen  that  neither  trachyte 
nor  porphyry,  nor  indeed  any  volcanic  or  trap  rocks  are  to  be  found. 
The  whole  series,  aa  is  evident  from  the  details  in  Section  II.,  is 
composed  of  primary  formations,  and  chiefly  if  not  entirely  of  gneiss, 

*  Or  ought  we  not  rather  to  admit  tliat  the  domain  of  volcanic  action  has  been  too 
much  limited,  and  thai  these  porphyries  are,  with  respect  to  their  origin  and  relative 
age,  connected  with  trachytes,  as  the  trachytes  formerly  confounded  with  trap  por- 
phyries are  connected  with  basalts,  and  real  lava  ejected  by  burning  volcanoes  ? 
Humboldt  Gisement  des  Roches,  English  Translation,  page  157.  Again,  '*  In  £qui- 
nozial  America,  the  limits  between  transition  porphyries  and  real  trachytes  known 
to  be  volcanic  rocks  are  not  easy  to  fix."  Idem,  page  155.  For  other  instances  of  this 
opinion,  see  page  156  to  160. 

f  In  the  Cordilleras  of  the  Andes,  of  Peru,  Quito,  Grenada  and  Mexico,  among 
that  innumerable  variety  of  porphyritic  rocks  of  which  the  masses  attain  from  %50U 
to  3klX)0  toises  in  thickness,  I  did  not  see  a  single  porphyry  that  appeared  to  me  deci- 
dedly primitive.  Humb.  Giss  des  Uoches,  English  Translation,  in  p.  124. 
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succeeded  on  each  side  by  an  extensive  band  of  schistose  rocks,  en* 
closing  a  yariety  of  sabordinate  beds,  the  whole  being  of  the  dearest 
primary  character.  Organic  remains  are,  it  is  true,  stated  to  have  been 
found  at  a  great  elevation  northward  of  this  chain,  but  nothing  of  the 
kind  occurs  within  the  zone  of  greatest  elevation,  nor  within  the  moan- 
tain  tract  south  of  it.  It  is,  however,  believed,  that  with  regard  to  the 
great  elevation  of  the  transition  and  secondary  formations,  parallel  ex- 
amples to  those  of  the  Andes  may  be  found  in  the  prolongation  of  tiie 
mountain  barrier  to  the  north.  The  subject  has  not  3ret  been  fully 
investigated,  but  there  are  presumptions  in  favor  of  this  opinion  dedu- 
cible  from  the  arrangement  of  the  strata.  The  following  parCicubis 
may  be  stated  as  the  sum  of  what  is  actually  known  on  the  subject : — 

318.  No  organic  remains  have  even  been  found  within  the  tnct 
which  I  have  asserted  to  consist  of  primary  formations.  But  they  ha^ 
been  brought  from  a  place  north  of  the  zone  of  gneiss,  and  thougli  there 
are  doubts  as  to  the  localities  of  some  of  these  specimens,  it  is  quite 
certain  that  in  one  instance,  ammonites  have  been  observed  in  great 
numbers,  at  an  elevation  exceeding  16,000  feet.*  What  makes  tiiis 
occurrence  particularly  interesting  is,  the  fact  of  the  limestone  in  which 
these  ammonities  are  found  occiuring  at  no  great  distance  from  the 
boundary  of  a  gneiss,  which  if  it  be  not  actually  connected  with,  is  not 
distinguishable  in  mineralo^cal  character  from  that  of  the  Himmalaya. 

319.  Ammonites,  mineralised  by  clay  slate,  have  been  bronght  by 
natives,  and  as  they  aver,  from  no  great  distance  from  our  frontier  on 
the  Neetee  Pass.  I  have  also  seen  specimens  of  belemnites  minefalised 
by  calcareous  spar.f    But  neither  these,  or  the  preceding  more  autlien- 

*  I  have  never  had  an  opportunity  of  examining  these  fosBili,  but  the  identificatioB 
of  the  species  would  throw  no  light  on  the  question  which  is  here  being  considered, 
as  it  is  generally  agreed  by  geologists,  that  however  uniform  the  minenlogical 
character  of  rocks  may  be  in  the  most  distant  localities,  yet  with  regard  to  oiganie 
remains,  no  assistance  can  be  derived  from  the  charactera  qf  species  in  identifying 
formations,  unless  in  a  country  of  very  limited  extent.  Even  the  hitherto  geaeraily 
received  opinion  of  the  universality  of  formations  begins  to  be  questioned,  and  a 
doubt  entertained  whether  the  granite  of  Cornwall,  for  instance,  and  of  these  mova- 
tains  were  formed  or  even  assumed  their  present  places  at  the  same  time. 

t  It  has  been  made  a  question  by  a  geologist  of  deservedly  high  reputation,  whether 

the  occurrence  of  organic  remains  (speaking  generally)  shoiUd  be  considered  qmo 

facto,  a  decisive  argument  against  the  primary  character  of  a  rock,  and  though  authority 

be  against  him,  yet  it  is  the  authority  of  those  who  admit  of  a  transition  class  into 

which  they  transfer  these  anomalous  occurrences.  Now,  as  no  distinctive  cbaractets  have 
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tic  observatioii,  where  the  locality  and  deration  are  actually  known, 
can  be  considered  quite  decisiye  of  the  flEu^t  of  secondary  formations 
being  found  at  uncommon  derations.  For  the  occurrence  of  ammo- 
nites and  bdemnites  is  by  no  means  universally  allowed  to  be  charac- 
teristic of  secondary  rocks ;  and  even  by  that  school  which  asserts  their 
presence  to  be  destructive  of  the  primary  character  of  a  rock,  they 
are  allowed  to  bdong  to  the  oldest  of  the  secondary,  or  what  they 
would  call,  the  transition  formation. 

820.  A  more  curious  fact  is  that  of  the  bones  brought  from  the 
neighbourhood  <tf  the  Neetee  Fass,  and  which  Mr.  Buddand  has  recognis- 
ed as  bdonging  to  the  same  era  with  those  of  the  caves,  the  history 
of  which  he  has  so  ably  illustrated.*  As  this  fact  would  establish 
the  identity  of  the  deposit  in  which  they  are  found,  with  that  which 
he  has  called  diluvian,  and  which  is  the  newest  of  all  the  formations, 
it  would  certainly  be  very  interesting  to  settle  accuratdy  the  locality 
from  which  they  are  derived.  But  nothing  certain  is  known  on  this 
subject  further  than  the  negative  foct,  that  they  are  not  to  be  found 
south  of  the  Neetee  Plass.  Hitherto,  they  have  been  collected  only 
by  natives,  whose  reports, — ^nevcr  very  precise  as  to  particulars  the 
value  of  which  they  do  not  appreciate,—- can  scarcdy  be  allowed  to 
settle  a  point  of  this  interest ;  even  their  account,  however,  places  them 
a  considerable  distance  northward  of  the  limits  of  the  zone,  marked 
by  the  snowy  summits  of  the  Himmalaya. 

321.  Thus  then  it  appears,  that  at  present  all  we  know  of  certain 
is,  the  occurrence  of  a  limestone  with  ammonites  at  an  elevation 
of  16,000  feet  above  the  sea,  and  at  no  great  distance  from  the 
boundary  of  the  Himmalaya  gneiss.  As  to  the  other  organic  remains, 
they  are  brought  from  beyond  our  frontier  by  natives,  but  neither  the 
distance  or  the  devation  are  predsdy  known.  But  granting  all  that 
these  may  seem  to  prove,  as  to  the  great  devation  to  which  secondary 

ever  been  asngned  to  this  dasa,  u  have  been  to  the  primary  and  secondary,  it  it  not 
very  unfair  to  consider  this  procedare  as  something  similar  to  what  is  called  a  petUio 
prmctpU. 

*  A  collection  of  these  bones  belonging  to  Mr.  Traill,  which  I  had  an  opportunity 
of  examining,  appeared  to  me  to  be  perfectly  mineralised,  judging  from  their  high  speci- 
fic gra?ity.  Mow  the  peculiar  character  of  the  diluvium  bones  is  stated  to  consist  in  their 
being  not  at  all,  or  at  least  very  imperfectly  mineralised,  differing  in  fact  very  little 
from  grave  bones  of  high  antiquity,  light,  porous,  and  absorbent  to  the  tongue. 
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fonnations  attain  beyond  the  limits  of  the  tract  which  is  the  subject 
of  this  paper,  it  would  still  be  true,  that  within  thia  tract  no  anch 
phenomena  occur.  The  great  extent  covered  by  primary  rocks,  and 
the  total  deficiency  of  the  trap  or  volcanic  rocks  may  then  serve 
to  express  the  entire  dissimilarity  of  geolo^cal  structure  between  tliis 
tract  and  the  Andes,'*'  and  I  think  it  a  point  of  considerable  interest,  and 
worth  insisting  on,  that  no  traces  of  volcanic  action,t  whether  recent 
or  otherwise,  has  yet  been  observed  in  these  mountains. 

322.  We  have  seen  that  these  primary  rocks  are  always  stratified,  and 
that  the  dip  in  a  great  majority  of  instances  is  N.  £.,  the  direction  of 
the  strata  being  consequently  parallel  to  that  of  the  zone  of  greatest 
elevation.  The  inclination  also  being  small,  we  may  perodve  strong 
grounds  for  admitting  the  occurrence  of  comparatively  recent  fonnatioDS 
at  great  heights  in  proceeding  along  the  line  of  dip.  Thus  at  no  veiy 
great  distance  from  the  crest  of  the  gneiss  strata,  we  may  fiiiily  expect, 
as  is  the  feet,  a  day  slate,  and  then  a  limestone  with  ammonites,  and  no 
doubt  did  our  observations  extend  fiurtter  to  these,  we  should  see  suc- 
ceeding secondary  formations,  tertiary,  and  lastly  diluvian,  so  that  vqptm 
the  whole,  there  is  nothing  improbable  in  the  accounts  of  those  who 
assert  the  ammonites  and  belemnites  to  be  found  at  no  vety  great  dis- 
tance from  our  frontier. 

323.  An  interesting  question  is  here  suggested  by  the  view  I  have 
taken  of  the  great  central  tract  combined  with  this  conclusion.  We 
know  from  Patrin,  that  the  great  Altaian  chain  consists  like  the  Him* 
malaya  of  primary  formations.  Are  not  these  distant  and  opposite  points 

*  For  tJbiB  reason  I  have  been  at  a  loss  to  understand,  how  analogy  had  taaght 
us  the  primary  nature  of  the  Himmalaya  fonnations.  It  certainly  ^peaia  most 
natural  to  compare  them  with  the  Andes,  in  order  to  deduce  analogical  infeveiicct. 
The  Andes  are  not  primary,  the  Himmalaya  are  so :  analogical  diacoveries  a  potUriori, 
are  always  to  be  suspected. 

t  There  is  a  foolish  notion  amongst  some  of  the  hill  people,  however,  that  the 
great  peak,  called  Nunda  Debee,  the  highest  of  the  range,  and  consequently  in  the 
world,  has  been  known  to  emit  smoke.  They  suppose  the  smoke  to  be  fram  the  gods' 
Choola  or  kitchen.  It  is  hardly  necessary  to  add,  that  there  is  no  real  foundation  lor 
this  opinion.  The  peak  is  within  6U  miles  of  Almorah,  distinctly  visible  at  all  seaaoo^ 
and  had  any  thing  of  the  kind  ever  occurred,  it  must  have  been  seen  by  some  of  the 
European  residents  at  that  station.  It  is,  however,  worthy  of  mention,  that  this  peak 
is  scarcely  ever  seen  without  a  small  light  cloud  resting  obliquely  upward  from  in 
summits ;  such  an  appearance  might  be  converted  by  the  craly  imagination  of  a 
devotee  into  smoke  ascending  from  his  gods*  Choola. 
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connected  on  each  side  by  rocks  of  the  same  character  and  eras,  and  is 
not  the  interior  from  which  on  one  side  at  least  these  fossils  of  such 
different  formations  are  brought,  a  huge  basin  or  series  of  basins  in 
<which  are  arranged  secondary,  tertiary,  and  even  diluvial  deposits,  sor- 
roonded  and  supported  on  every  side  by  a  gigantic  zone  of  primary 
formations  ? 

324.  It  has  I  know  been  disputed,  whether  the  same  mountain  range 
or  chain  be,  or  be  not  marked  by  identity  of  geological  structure.  like 
many  other  disputed  questions,  it  is  one  of  words,  and  the  solution  en- 
tirely depends  upon  the  sense  in  which  we  use  the  word  range  or 
chain.  If  we  mean  continuous  line  oi  elevations,  in  other  words  a  chain 
of  water  heads,  such  is  certainly  not  marked  by  identity  of  geological 
formation.  If  again,  the  line  of  greatest  elevation  be  understood,  then 
we  shall  certainly  find  identity  of  geological  structure,  but  nothing  like 
continuity  of  surfiace.  Analogy  then  adds  all  its  weight  to  the  opinion, 
that  the  series  of  primary  formations  continues  quite  round  the  central 
plateau. 

325.  It  appears  then,  that  the  tract  with  which  we  axe  engaged,  com* 
prises  a  very  small  part  of  the  outward  declivity  of  a  barrier  of  primary 
formations,  the  most  extensive  probably  in  the  world ;  that  these  forma* 
tions  have  in  this  particular  quarter,  a  dip  directed  N.  E.  or  at  right 
angles  to  the  directicm  of  the  tract,  and  that  it  is  probable  the  dip  con- 
tinues all  round  to  be  also  at  right  angles,  that  is,  towards  the  centre  of 
the  great  basin  which  they  surround.  The  crest  of  these  formations  we 
see  attains  in  more  than  one  quarter  to  a  height  of  25,000  feet,  rising 
from  plains  which  have  a  level  of  1,400  feet,  and  this  in  a  distance  of  90 
miles.  Here  then,  if  any  where,  we  may  expect  to  find  some  clue  to 
lead  us  out  of  the  labyrinth  of  geological  speculations  and  hypotheses ; 
some  key  to  the  solution  of  the  great  problem  concerning  the  origin  of 
the  present  inequalities  of  the  earth's  surfece.  Gould  we  but  obtain 
access  to  all  the  particulars  which  are  to  be  learned  in  these  interesting 
countries,  geology  would  very  soon  assume  a  different  aspect  from  that 
which  has  as  yet  distinguished  her.  Perhaps  even  the  small  part  of  it 
to  which  we  have  access,  may  furnish  particulars  calculated  to  throw 
some  light  on  the  principles  of  a  science  as  yet  in  its  infancy. 

326.  Saussure  has  observed,  that  in  mineralogical  cabinets,  we  see 
every  rock  have  a  definite  and  easily  recognised  character.  No  anomalies 
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or  iiregulaiities  occur  to  embarraaB  ufl;  none  of  the  tzanntioiiB  or 
mixtures  which  are  found  in  nature,  and  which  fonn  the  difliculties  oC 
the  pursuit,  "  La  on  trouve  tout  dispose  selon  le  systeme."  The  same 
may  be  said  of  our  most  approved  geological  systems.  There  we  find 
every  rock  occupying  its  distinct  quarter,  and  no  hint  of  the  great  and 
perplexing  irregularities  with  which  the  student  of  nature  has  to  struggle 
at  every  step.  We  have  granite  occupying  the  lowest  and  the  highest 
poin^,  a  covering  of  gneiss  resting  on  Ihe  granite  excepting'  at  the 
very  highest  points,  mica  slate  over  the  gneiss,  day  slate  over  it  again, 
and  so  on  in  regular  array,  and  with  the  outgoings  of  the  newer 
and  newer  strata.  At  lower  and  lower  levels,  such  an  aoooont  of 
things  is  no  doubt  very  beautiful,  very  sjrstematic,  and  indeed  has 
bu^  one  &ult,  that  it  is  not  true.  As  countries  have  been  examined 
more  particularly,  it  is  found,  that  excepting  in  a  few  grand  points, 
not  one  country  will  serve  for  an  exact  type  of  another. 

327.  We  have  seen  that  in  these  mountains,*  gneiss  occupies  the 
greatest  part  of  the  surftuse.  Its  thickness  is  considerable,  if  we  adopt 
the  commonly  received  opinions  of  stratification.t  To  this  succeed 
various  schists,  the  true  relations  and  connections  of  which  are  very 
obscure ;  micaceous,  talcose,  chloritic  and  argillaceous  in  different  places 
are  conterminous  with  the  gneiss.  In  the  schista  and  in  the  zone 
of  least  elevation,  we  find  a  series  of  patches  of  granite  disposed 
along  a  line  parallel  to  that  of  the  direction  of  the  mountain  band 
and  strata.  Beyond  these  again,  we  see  an  extensive  zone  of  day 
slate,  in  which  occasiomd  patches  of  gneiss  also  are  found,  and 
outside  of  the  whole  very  h'mited  examples  of  the  secondary  strata, 
which  are  finally  lost  in  the  plains. 

328.  Here  then  is  a  very  different  arrangement  from .  that  just 

*  Professor  Jameson  in  one  of  his  latest  worlcs  mentions  the  Himmalaya  as  an 
example  of  a  granitic  chain.  It  would  be  interesting  to  knovr  on  what  attthority 
he  founds  his  opinion.  I  have  seen  more  of  these  mountains  than  any  Earopean,  and 
the  only  granite  within  the  above  tract  (beyond  which  we  cannot  without  great 
violence  apply  the  term  Himmalaya)  that  I  have  ever  seen  consists  of  fragments  in 
the  beds  of  rivers.  I  have  never  had  any  doubts,  and  if  I  had,  the  occurrence  of  these 
fragments  would  remove  them;  but  that  there  are  occasionally  Teins  and  perhaps 
larger  patches  of  granite  as  in  other  parts  of  these  mountains,  but  I  have  never  wilhta 
this  tract  met  with  any  rock,  in  situ,  but  gneiss  and  its  contained  beds. 

t  There  are,  however,  some  good  reasons  for  rejecting  this  indefinite  continoitT  uf 
the  strata  underneath,  at  least  in  the  direction  in  which  they  appear  on  the  surfifice. 
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descnbed.  The  great  extent  of  gneiM,  the  limited  occurrence  of 
granite,  its  situation  in  the  z(Hie  of  least  elevation,  the  want  of  a 
regular  consecutive  order  in  the  super-position  of  tbe  schists ;  these 
are  sufficient  to  shew  the  total  dissimilarity  of  nature  and  system. 
But  we  shall  find  much  greater  di£Ferences  than  these,  as  we  descend  to 
the  details.  It  has  heen  supposed,  that  in  every  chain  of  mountains, 
the  strata  dip  outwards,  that  is,  from  the  summit  the  dip  on  op- 
posite sides  is  in  an  opposite  direction,  and  it  is  obvious  that  such 
must  be  the  state  of  things,  supposing  the  origin  of  the  stratified  rocks 
to  be  as  Werner  has  taught.  But  in  these  mountains  this  is  by 
no  means  a  description  of  the  fact,  for  the  strata,  abstracting  local 
exceptions,  have  but  one  dip,  and  that  is,  on  one  side  towards  the 
chain,  on  the  other  from  it.  The  same  arrangement  obtains  in  the 
ghauts  of  Rewah  and  Bundlekhund,  that  is,  their  dip  is  only  in 
one  direction ;  and  it  is  worthy  of  remark,  that  the  precipitous  side 
in  that  chain  is  also  directed  towards  the  great  diluvial  valley  of  the 
Ckuiges,  which  is  thus  bounded  on  opposite  sides  by  the  perpendicular 
faces  of  the  strata. 

329.  Such  being  the  arrangement  which  obtains,  it  becomes  difficult 
to  understand  clearly  the  order  of  super-position  of  the  rocks  that  are 
^  found  south  of  the  gneiss  tract.  It  is  no  doubt  a  very  singular  feature 
in  the  structure  of  these  mountains,  and  is  the  more  interesting,  as 
being  apparently  in  direct  opposition  to  opinions  which  have  been 
so  generally  received.  In  the  accompanying  diagram,*  it  is  evident 
that  the  gneiss  strata  at  A.  prolonged,  would  be  over  those  at  B.,  which 
succeed  the  gneiss  in  travelling  southward,  and  this  remark  holds  good 
throughout  down  to  the  plains,  for  the  strata  always  dip  conformably  or 
sufficiently  near,  so  as  to  establish  this  conclusion.  Were  the  effect  to 
stop  with  merely  placing  clay  slate  or  mica  slate  superior  to  the 
Himalaya  gneiss,  there  would  not  be  the  actual  difficulty;  for  we  know, 
that  within  certain  limits,  there  ia  no  exact  and  universally  true  order 
of  super-position,  though  the  contrary  is  stated  by  systematic  writers, 
(Art.  12.)  But  in  this  particular  case,  Ihe  most  generally  received  posi- 
tion in  geology  would  be  violated,  for  by  supposing  that  no  dislocation 
or  separation  of  the  strata  has  taken  place,  we  should  have  clay  slate, 

*  We  trnst,  as  before  stated,  that  the  figures  and  diagrams  will  be  recovered  with  the 
geological  map,  when  we  shall  not  fail  to  gi? e  them  to  the  public.^ Ed. 
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primary  limestone,  mica  slate,  and  lastly  gneiss,  all  resting,  and  in 
order,  on  a  secondary  conglomerate  ! 

3S0.  Are  we  then  to  say  that  this  latter  is  really  the  case,  and  that 
even  those  facts  most  generally  received,  and  as  yet  disputed  by  no 
school  or  sect  however  sceptical,  are  often  all  but  partial  and  local  occcr- 
rences,  and  not  examples  of  a  general  law  applicable  to  every  ccnintry  ? 
Or  is  there  any  way  of  viewing  the  subject  by  which  we  may  eaca^ 
from  so  startling  a  conclusion?  Will  any  dislocation,  subsidence,  or 
elevation  of  the  strata  explain  the  difficulty  ?  I  think  not ;  for  besides  the 
enormous  extent  of  the  fault  which  we  must  suppose  to  account  for  the 
schistose  strata,  (at  least  eight  miles  in  thickness  and  thirty  in  breadth.) 
appearing  to  dip  beneath  the  gneiss  strata,  a  £Eiult  which  ataitles  the 
imagination  by  its  magnitude,  we  have  also  to  believe,  that  at  each 
junction  of  two  di£ferent  formations,  a  similar  fault  occurred.  Tfaii 
is  an  assumption  evidently  gratuitous,  and  not  having  even  a  wyming 
of  probability  to  recommend  it.  And  in  two  instances,  probably  'm 
many  more,  the  appearances  as  described  leave  no  doubt  as  to  the 
fact  of  the  newer  rocks  lying  under  the  older;  that  is,  if  we 
suppose  the  strata  continuous  underneath.  In  these  inatances.  no 
dislocation  whatever  will  explain  the  anomaly.  The  difficulty  appesn 
to  me  to  be  real,  unless  we  give  up  those  views  of  stratification  wfaidi 
would  identify  them  with  the  parallel  and  consecutive  layers  of  mecha- 
nical deposition. 

331.  It  is  an  opinion  gaining  ground  every  day  amongst  geologisti, 
that  the  seams  of  stratification  are  not  always  what  they  have  been 
supposed, — the  effect  or  sign  of  mechanical  subsidence ;  and  many  other 
facts  besides  this,  militate  against  the  supposition  we  are  considering. 
Were  those  layers  really  deposited  from  a  fluid  by  the  effect  of  gravity, 
how  are  we  to  explain  the  sudden  changes  which  are  often  seen 
to  take  place  in  strata,  not  vertically,  but  horizontally,  and  this  lepeated 
often  in  a  very  limited  space.  ?  That  what  is  called  concretionaiy 
structure  may  sometimes  produce  parallel  seams,  we  see  in  the  case 
of  those  clay  slates  in  which  what  are  supposed  to  be  the  planes 
o^tratification,  are  not  parallel  with  the  schistose  planes.  And  that 
parallel  seams,  not  to  be  distinguished  from  those  of  stratification, 
may  originate  in  some  other  cause,  is  ajso  obvious  from  the  fact 
so  often  observed  of  two,  and  even  three  sets  of  these  seams  occurring 
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in  the  same  rock ;  thus  creating  a  difficulty  of  aaying  which  ia  or 
which  IB  not  the  set  indicative  of  the  strata.  If  we  admit  then 
with  some  of  our  most  oelehrated  geologists,  that  in  the  older  rocks 
the  planes  of  stnictore  have  been  erroneously  attributed  to  stratification, 
the  difficulty  with  which  we  are  contending  will  vanish.*  In  this 
case  there  will  be  no  necessity  for  inferring  a  continuation  of  the 
strata  underneath,  and  therefore  no  violation  of  generally  received 
notions  as  to  the  super-position  of  rocks.  The  newer  formations 
will  rest  on  the  older,  and  as  in  this  case,  the  config^uration  of 
the  sur&ce  could  not  have  had  any  effect  in  giving  the  present  dip  and 
direction  to  the  upper  strata,  (for  it  would  have  been  the  reverse,) 
it  Lb  quite  clear  that  neither  in  these  rocks  are  the  seams  significative 
of  mechanical  depositions. 

332.  It  is  at  all  events  very  certain  that,  in  all  primary  countries,  the 
stratification  presents  various  anomalies  not  easy  to  be  explained  on 
the  hypothesis  of  the  formations  being  mechanical  deposits.  It  is 
likewise  not  impossible,  that  a  more  particular  examination  of  our  moun- 
tain strata  may  suggest  some  other  explanation,  or  at  all  events  lead 
ua  to  view  it  as  less  contrary  to  geological  observation  than  I  have 
stated.f  With  these  considerations  in  view  we  may  for  the  present  con- 
sider the  order  of  superposition  as  determined  by  the  succession  of 
rocks  found  in  proceeding  southward,  or  at  right  angles  to  their  direc- 
tion. We  will  therefore  suppose  the  schists  to  be  deposited  on  the 
gneiss,  and  the  sandstones  on  the  schists,  notwithstanding  the  dip  being 
towards  the  crest  of  the  chain.  We  have  seen,  that  the  two  zones  into 
which,  on  a  large  view,  the  rocks  may  be  divided,  are  parallel  with  the 
direction  of  the  mountain  land,  and  with  that  of  the  elevated  zone, 
though  not  with  that  of  the  chains,  which,  as  we  have  before  shewn, 
have  no  connection  whatever  with  the  geological  structure. 


*  If  we  could  follow  their  limits  with  the  eye  we  should  probably  find  the  fact 
to  be  as  now  stated,  a  view  of  the  subject  which  may  tend  to  explain  the  apparent 
inflections  and  contortions  of  rocks  in  general,  and  perhaps  the  stratified  structure, 
in  all  its  varieties,  may  ultimately  be  considered  as  resulting  from  concretion  on  the 
large  scale.— Geo/.  Trans'^  vol,  5,  part  i,  p.  176. 

t  See  Mr.  Weaver's  Paper  on  the  Geology  of  Ireland  in  the  5th  vol.  Oeol.  Trans, 
part  i.  Dr.  Macculloch  and  Professor  Jameson  appear  also  to  be  of  this  opinion.  The 
latter,  however,  combines  with  it  a  less  tenable  doctrine,  that  the  Earth  may  be  a 
large  polyhedial  crystal,  and  the  planes  of  straHficatioD  its  cleavsgM. 
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333.  In  the  separation  of  these  two  fiacts,*  continuity  of  deivttted 
ground  and  identity  of  geological  structure,  and  which  is  evcrywliere 
so  strongly  marked  in  these  mountains,  we  may  peroeiFe  pcoof  in- 
controrertible,  that  the  present  hydrographical  airangement  of  the  avr- 
&ce  has  been  posterior  to  the  original  formation  of  these  mowntaina ;  m 
other  words,  that  their  rallies  or  hollows  are  effects  of  de&udatioa, 
and  not  of  original  structure.  This  oondusion  could  not  be  more 
firmly  established,  even  if  we  saw  the  corresponding  but  disjcuned  ends 
of  the  strata  on  opposite  sides  of  the  valley;  such  an  appearance, 
however,  is  by  no  means  rare,  as  may  be  seen  in  the  details  given  in  the 
preceding  section.  But  the  proofs  need  not  stop  here.  For  if  there  be 
a  truth  more  firmly  established  than  another,  by  many  and  various 
circumstances,  it  is  this  of  the  extensive  waste  which  this  sorftboe  has 
undergone,  and  evidently  from  causes  far  exceeding  in  power  any  that 
are  how  in  operation. 

334.  It  IB  sufficiently  obvious,  however,  that  though  the  sjrstem  of 
vallies  or  drainage,  generally  speaking,  be  the  effect  of  denudation,  yet 
we  are  not  to  attribute  all  tiie  irregularities  of  the  sur&oe  to  this 
cause.  Some  it  ii  certain  originally  existed ;  some  may  hav«  been  caused 
by  a  sinking  in  of  the  strata.  In  the  first  way,  we  may  account  for 
much  of  the  great  depth  assigned  to  vallies  in  Art.  41.  The  excava- 
tion of  a  valley  of  45,000  feet  in  depth,  and  having  a  slope  of  neariy 
30^,  would  indeed  be  incredible  whatever  force  of  water  we  employ,  or 
however  long  the  period  we  have  at  our  disposal.  Etcu  with  this 
abatement,  enough  remains  to  stagger  our  belief.  Our  incredulity 
may,  however,  be  softened  by  recollecting  the  continually  reeoiriag 
difficulty  of  accounting  for  so  many  openings  in  the  line  of  the  atiala, 
without  any  marks  of  displacement  or  dislocation. 

335.  There  are  some  facts  which,  though  they  throw  no  light  on  the 
manner  in  which  this  great  change  of  the  surfiBu^  has  been  effected*  yet 
are  sufficient  to  shew,  that  such  a  conclusion  is  not  to  be  rejected,  even 
though  there  may  occur  a  difficulty  in  explaining  all  the  details.  The 
beds  of  some  of  the  rivers  are,  for  a  part  of  their  course,  in  ^he  solid 

*  One  of  the  first  impressions  made  on  the  mind  in  'examining  the  Toitwocch 
district  is,  that  the  existing  form  of  the  surface  appears  to  a  certain  extent  to  be 
unconnected  with  the  nature  of  the  rocky  formations  that  compose  its  base,  an  obeer- 
vation  indeed  that  may  admit  of  almost  universal  application,  and  be  deemed  a 
maxim  in  Geology.— Ifr.  Weaver  Geot.  Tranv.  vol.  1,  j9.  319. 
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rode.  In  these  cases,  the  depth  is  often  considerable,  while  the  ap- 
pearance is  sDch»  as  leaves  not  a  doubt  in  the  spectator's  mind,  but  that 
the  present  channel  was  once  filled  up  with  solid  rock.  This  is  a 
conclusion  we  cannot  escape  from,  however  difficult  it  may  be  to 
understand  the  removal  of  so  many  thousand  cubic  feet  of  solid  rock 
by  the  agency  of  water. 

336.  In  all  the  river  beds  too  we  see  that  there  are  accumulations 
of  gravel  and  boulder  stones,  all  perfectly  rounded,  and  consequently 
all  of  them  such  as  have  been  subject  to  the  action  of  water.  These 
collections,  it  i^pears  from  the  details  I  have  given,  are  in  many  cases 
of  very  great  extent,  and  frequently  occur  at  a  height  of  even  300  feet 
above  the  present  bed  of  the  river.  That  these  collections  should  ever 
have  been  formed  by  such  bodies  of  water  as  are  found  at  present  in 
their  vicinity,  is  altogether  inadmissible.  Their  extent,  the  size  of  the 
fragments,  the  distance  from  which  they  are  derived ;  above  all,  their 
great  depth,  and  the  height  at  which  they  are  found  above  the  present 
bed  of  the  river,  all  forbid  so  incredible  a  supposition. 

337.  Even  if  we  could  get  over  these  difficulties,  and  really  believe  that 
rivers,  which  in  their  greatest  power  at  the  present  day  cannot  move  one 
of  these  fragments  a  few  feet,  did  yet  in  former  ages,  thinsport  for  many 
miles,  several  thousands,  nay  millions  of  them,  and  accumulated  them 
in  heaps  many  times  exceeding  in  height  the  greatest  depth  of  the 
said  rivers ;  even  if  we  could  get  over  the  difficulties,  yet  others  greater 
remain.  The  tract  defined  in  Art.  71,  called  the  Bhabur,  we  have 
seen  equally  consists  to  a  vast  depth  of  these  water- worn  fragments, 
evidently  of  the  same  era,  derived  from  the  same  rocks,  and  transported* 
by  the  same  causes;  so  also  the  several  plains  or  vallies  described  in 
Art.  57,  et  seq.  contain  immense  beds,  the  same  in  every  respect  with 
those  found  in  the  river  vallies.  These  it  is  evident,  could  never  have 
owed  their  disposition  to  the  power  of  rivers,  whatever  may  be  said  of 
the  former  comparatively  limited  accumulations ;  because  they  are  found 
where  at  present  no  rivers  flow.  i 

338.  That  there  is  some  connection,  however,  between  the  disposition 
of  these  beds  of  gravel  and  formation  of  the  river  vallies,  appears 
evident  from  the  following  feet : — In  estabUshing  a  series  of  bores  along 
the  terrace,  I  found  that  the  distance  from  the  common  boundary  of  plain 
and  mountain  land  at  which  gravel  was  found,  was  greater  in  the  beds 
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of  riven,  or  in  their  banks,  than  on  the  intermediate  ground.  Whatever 
therefore  the  cause  which  accumnlated  these  beds  of  water-wom  frag- 
ments, we  see  that  it  acted  with  greatest  force  in  the  direction  of  the 
river  vallies. 

339.  There  is  another  very  striking  hct  which  enaUes  na  to  limit  still 
more  precisely  the  direction  in  which  these  fragments  tiavdled.  At 
Hurdwar,  it  terminates  rather  suddenly  in  the  low  range  of  hills,  which 
bound  the  Dehra  Doon  to  the  southward.  These  hills,  as  I  stated  in 
Art.  61,  form  an  uninterrupted  chain  or  line  of  water-heads,  on  each  side 
of  which  they  are  intersected  with  deep  gorges  now  the  beds  of  tonents. 
Those  which  open  to  the  Doon,  it  appears,  are  strewed  with  fragments 
of  the  same  kind  as  those  which  cover  the  valley  itself;  but  those  wbidi 
open  plainward,  contain  no  fragments  but  of  the  rocks  in  situ,  which  it 
also  appears  are  of  an  entirely  different  character,  and  not  possible  to  be 
confounded.  The  deposit  seems,  however,  to  have  continued  along  the 
foot  of  those  hills,  and  even  to  have  left  fragments  at  the  mouths  of 
the  gorges ;  but  in  no  case  do  they  extend  to  any  distance  upwards. 

340.  These  deposits  have  been  observed  in  every  country  in  which  as 
yet  geological  investigation  has  been  carried  on,  lying  at  the  foot  of 
mountains,  and  often  covering  extensive  plains,  or  scattered  over  the 
bottom  of  vallies.  Perhaps  in  no  country  can  they  be  seen  on  so  large 
a  scale  as  in  these  districts.  The  enormous  extent  of  the  bed  com- 
prising the  Bhabur,  and  filling  up  the  several  vallies,  is  alone  enough 
to  excite  all  our  wonder.  They  have  everywhere  been  recognised 
as  witnesses  of  the  progressive  nature  of  the  changes  that  have  affected 
the  surface  of  the  earth.  They  have  established  the  fact  of  at  least  two 
eras,  that  of  the  original  formation  of  these  mountains,  and  the  sub- 
sequent extensive  denudation  of  the  surface  forming  the  present  system 
of  vallies.  But  from  considering  all  the  circumstances  of  the  case  a  stiU 
greater  discrimination  may  be  made.  It  is  almost  certain,  that  they 
owe  their  present  arrangement  to  some  sudden  and  violent  catastrophe. 
Now,  it  is  not  likely  that  their  rounded  form,  being  as  they  are  amongst 
the  hardest  of  stones,  was  given  them  by  any  other  than  a  cause 
operating  through  a  considerable  period  of  time.  Here  then  we  have 
proof  of  a  series  of  actions,  which  must  have  been  posterior  to  the  for- 
mation of  the  original  strata,  and  which  carries  up  the  latter  to  a  still 
higher  antiquity. 
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341.  Nor  is  this  question  aSected  by  the  doubt  as  to  the  origin  of 
these  boulders ;  that  is,  whether  they  have  proceeded  immediately  from 
the  debris  of  the  primary  strata,  or  immediately  been  formed  into  secon- 
dary conglomerates.  It  Lb  remarkable,  that  the  nature  of  the  stones  is 
the  same  in  both  deposits,  the  secondary  rocks  and  the  diluvium;  the 
only  difference  being  in  arrangement,  the  former  being  distinctly  stra- 
tified, and  passing  into  well-defined  micaceous  sandstone,  while  the 
latter  forms  a  confused  heap  of  gravel,  in  which  stones  of  all  sizes  and 
even  angular  fragments  sometimes  are  found.  That  they  have  origi- 
nated in  the  breaking  up  of  secondary  strata,  is  I  think,  the  most 
probable,  although  we  shall  then  be  puzzled  to  account  for  the  de- 
posits in  the  beds  of  rivers  where  now  no  secondary  rocks  are  to  be 
seen.  However  this  may  be,  it  is  still  worthy  of  remark  that  the  greatest 
accumulations  are  found  where  the  secondary  formations  still  exist. 

342.  Granting  that  some  such  catastrophe  in  these  mountains  as  a 
mighty  debacle,  or  rush  of  waters,  must  have  given  these  beds  of  di- 
luvium their  present  place,  we  shall  see  strong  reasons  for  supposing, 
that  for  a  time  these  waters  have  been  pent  up  in  the  Doons  or 
vallies,  which  extend  along  the  frontier.  Have  they  subsequently  broke 
through  this  range  by  their  own  accumulated  pressure,  or  has  any  other 
cause  of  change  assisted  in  finding  an  outlet  for  this  series  of  lakes  ? 
The  reversal  of  the  dip  on  the  opposite  sides  of  the  river  at  Hurdwar, 
is  a  curious  anomaly  occurring  in  such  a  place,  and  must,  I  think,  strike 
every  one.  Till  all  the  circumstances  be  known,  it  is  vain  to  speculate. 
Whether  such  fact  or  any  disturbance  of  the  strata  is  to  be  observed  at 
the  other  debouches,  will  be  interesting  to  determine* 

343.  The  theory  which  has  identified  this  rush  of  water,  traces  of 
which  have  been  found  in  every  part  of  the  globe,  with  the  deluge,  as 
described  to  us  in  the  Scripture,  and  which  has  derived  its  chief 
illustrations  from  the  labors  of  Cuvier  and  Buckland,  has  been  strongly 
opposed  by  the  geologists  of  Scotland.  In  particular.  Dr.  Fleming 
has  stated  some  difficulties  with  regard  to  the  subject,  not  easily  got 
rid  of.  He  has  shewn,  that  the  silent  and  quiet  rising  of  the  waters, 
and  their  equaUy  gradual  subsidence,  as  deducible  from  the  account 
of  Moses,  cannot  be  confounded  with  a  cause  which  has  evidently  been 
sudden,  vast,  and  overpowering.  The  former  we  see  did  not  even 
abrade  the  surfSace,  for  vegetation,  and  trees  even,  still  remained,  whereas 
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the  latter  has  torn  up  a  vast  mass  of  consolidated  strata,  scattering 
their  ruins  over  an  extent  of  many  hundred  square  nuHes. 

344.  Granting,  however,  that  these  attempts  to  find  a  geolqgicBl 
theory  in  the  sacred  records  have  heen  as  hasty  as  ill-jadged,  ire 
shall  not  find  Dr.  Fleming  more  successful  than  tiiose  whose  labars 
he  has  overturned^  in  explaining  the  phenomena  in  these  mountains. 
With  him  it  is  merely  the  hursting  of  a  series  of  lakes,  and  the  diluvium 
is  in  his  nomendature,  lacustrine  silt.  The  mere  alteration  of  the 
name  is  of  Uttle  signification,  nor  does  it  lead  us  a  step  further  in  our 
search  after  truth.  But  here  is  no  series  of  lakes,  no  vallies  that 
might  conveniently  be  supposed  beds  of  lakes.  The  only  vallies  in  the 
several  Doons  are  beyond  the  limits  of  many  of  the  phenomena  which 
their  bursting  is  to  explain.  Were  our  geologists  always  satisfied  wilii 
shewing  what  is  not  the  cause,  the  science  might  make  more  progreas 
than  it  has  done,  but  one  theory  is  no  sooner  kid  than  another  riaes 
to  supply  its  place. 

345.  In  reality,  our  chief  object  should  be  in  the  first  instance  to 
collect  fEusts  from  every  quarter.     If  the  explanation  is  to  be  general 
the  induction  should  be  equally  so,  as  well  as  the  data  on  which  it 
is  founded.     Our  limited  acquaintance  with  the  surfsu^  of  the'eartii 
will  not  allow  of  our  generalising  as  yet  with  safety,  and  it  will  be 
oonstantiy  found,  that  the  hypothesis  invented  to  explain  the  phenomena 
in  one  country,  will  be  overturned  by  fiicts  observed  in  another.    Dr. 
Fleming,  in  his  hurry  to  establish  his  own  view  of  the  subject,  has 
certainly  confounded  two  distinct,  and  in  many  cases,  easfly  recogniied 
classes  of  appearances;  and  in  truth,  the  whole  of  what  Pi-ofeMor 
Buckland  has  advanced  in  his  Reliquise  Diluvianae  remains  untoudied, 
(because  it  is  observation,)  excepting  his  notion  of  the  identity  of  the 
cause,  the  effect  of  which  he  has  so  ably  traced  to  the  deluge  of 
Scripture.     I  need  hardly  add,  that  the  phenomena  in  these  mountaiiis 
have  a  most  striking  analogy  with  those  detailed  in  the  above  work. 

346.  The  hasty  generalisation  which  produced  the  Weroerian  system 
of  geognosy  has  long  been  acknowledged,  and  the  feet  established  that 
few  countries,  even  belonging  to  the  same  formation,  present  exactly 
the  same  arrangement  and  succession  of  rocks.  The  opinions  of  some 
geologists  have  even  taken  the  other  extreme,  and  it  has  been  questioned 
whether  there  be  any  such  thing  as  a  general  formation  quite  round 
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the  globe ;  a  continuous  one  thexe  probably  is  not,  but  when  vre  view 
amidst  all  the  differences  that  undoubtedly  do  occur  in  the  super-posi-  * 
tion  and  connections  of  rocks,  the  many  and  wonderM  coincidences 
that  still  remain,  not  confined  to  a  spot  of  limited  extent,  but  clearly 
belonging  to  the  whole  tract,  we  shall  be  satisfied  that  the  contempora- 
neous formation  cannot  be  predicted  of  these  masses  in  which  such 
resemblances  are  found ;  at  least  they  must  be  attributed  to  a  common 
origin.  When  we  read  in  Humboldt,  that  while  in  different  countries, 
different  plants  and  animals  present  themselves  to  the  observation  of 
the  naturalist,  the  rocks  are  the  same  in  every  zone ;  in  every  climate  ■ 
we  appear  to  be  engaged  *  *  *  *  * 

*  *  *  •  known  list  of  minerals  might 
be  formed,  we  have  so  small  a  catalogue  of  compound  rocks,  and  these 
always  the  same  wherever  occurring,  why  should  granite  always  con- 
tain quartz,  mica,  and  felspar,  and  always  nearly  in  the  same  proportions, 
however  distant  the  localities  ?  mica  slate,  mica  and  quartz,  and  so  on 
of  others.  These  are  questions  difficult  to  answer,  but  which  none  can 
avoid  asking  themselves  who  have  ever  reflected  on  the  subject. 

347.  In  all  the  grand  features  of  geological  character  *  * 

«  «  «  «  «  « 

*  *  Himmalaya  does  not  [coincide']  it  is  true 
with  that  [of  the"]  Andes.  But  it  bears  a  [very'}  dose  resemblance 
in  general  features  to  the  description  given  us  by  Dr.  Macculloch,  of  the 
Western  Isles.  As  on  those  Islands,  so  here  we  lecognme  the  great  ex- 
tent of  gneiss  occupying  in  each  system  the  middle  and  highest  tract. 
In  the  great  deficiency  of  granite,  we  see  another  resemblance  and  a 
common  difference  from  the  dogmas  of  the  schools,  that  the  highest 
part  of  every  system  of  mountain      *  *  *  *  * 

*  *  *  impossibility  of  discriminating  in 
this  point  between  the  primary  and  secondary  rocks.  But  the  most 
interesting  coincidence,  at  least  to  me,  is  in  the  arrangement  of  the 
Bchists.  and  their  connections  with  the  other  rocks.  In  his  chapter  on 
the  chlorite  series,  he  has  almost  completely  anticipated  every  thing  I 
had  to  say  on  the  chlorite  schists  of  the  Himmalaya. 

*  A  quaiter  of  a  page,  or  more  is  wanting,  where  this  and  the  following  lacuna 
occur,  and  there  ia  no  clue  by  which  even  to  guen  at  the  writer's  views.— £o. 

Y 
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348.  The  existence  of  coal  all  over  the  world*  and  ahrays.in  liie 
same  geological  situation,  is  another  proof  that  even  in  *  ^ 

*  *  *  *  *  condition  or  state  cl 

things,  which  must  have  been  common  to  every  country  of  the  globe. 
Pursuing  the  analogy  taught  by  the  facts  learned  in  the  coal  fidds  of 
England,  that  valuable  mineral  has  been  brought  to  light  in  almost 
every  part  of  the  worid,  it  may  not  therefore  be  uninteresting  to  enter  into 
some  little  explanation  on  this  subject,  in  order  to  judge  whether  tiie 
deposit  may  be  expected  in  this  quarter,  as  in  any  wuy  conaected 
with  the  series  of  feurts  described. 

349.  The  coal  formation  though,  as  has  been  obaerved,  owing  ils 
origin  most  probably  in  every  country  to  the  action  iji  some  genenl 
cause,  may  yet  be  considered,  as  feur  as  appearances  are  concenied,  to 
be  a  local  deposit,  inasmuch  as  it  is  always  of  limited  extent  compared 
with  the  other  strata.  Its  place  in  the  system  is  well  marked,  nor 
has  any  bed  of  coal  worth  mention  ever  been  found  out  of  that  place. 
It  is  known  to  overhe  a  hmestone,  which  from  its  relation  to  the 
coal,  has  been  called  carboniferous,  and  which  itself  lies  upon  the  rock 
called  the  old  red  sandstone,  the  lowest  of  the  secondary  strata.  Above 
the  coal  measures  is  found  the  newer  red  or  saliferous  sandstone. 
Between  these  two  members  of  the  series,  it  has  always  been  observed 
to  hold  its  place ;  subordinate  strata  occasionally  intervening,  oocaaoa- 
ally  being  wanting,  but  the  coal  never  occunring,  that  is,  in  any  <iuib- 
tity  above  the  latter,  or  below  the  former  rock. 

350.  This  would  seem  to  be  a  sufficiently  definite  anrangemoit  to 
enable  us  always  to  pronounce  on  the  greater  or  less  probabilily  of 
finding  this  useful  mineral  in  any  traet  in  which  the  succeaaon  of 
rocks  has  been  accurately  traced.  Applying  the  principle  to  the  pieseat 
survey,  it  will  be  found  that  limiting  iacts  are  wanting,  altiiongh  the 
general  presumption  is  strongly  in  favor  of  the  exiatence  of  a  cosl 
formation.  Thus  we  have  the  salMerous  or  newer  red  aandstOBe  on 
the  border  of  the  mountain  tract,  dipping  N.  E.,  giving  the  pramise 
of  older  or  inferior  deposits  to  the  Southward ;  and  again  at  DehK,  we 
have  the  old  red  sandstone,  leaving  it  a  natural  ialercBce,  that  in  the 
intermediate  space,  intervening  formations  will  be  found. 

35 1 .  llie  great  coal  field  of  Northumberland  and  Durham  is  situated 
in  millstone  grit  and  limestone  shak  (the  i:^per  anomalous  beds  of  the 
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old  red  sandstone,)  on  the  outside  of  which  small  patches  occur  of 
the  newer  red,  and  beyond  that,  a  country  of  schistose  formation.  On 
one  side  it  has  the  mountain  or  carboniferous  limestone,  and  outside 
of  it,  a  large  band  of  the  red  sandstone,  part  of  a  mass  which  occupies 
the  centre  of  England.  The  coal  field  of  Wales  is  separated  from 
the  old  red  sandstone  by  a  narrow  strip  of  the  car^niferous  limestone. 
Those  of  Staffordshire  are  similarly  situated  with  those  of  Northum- 
berland. The  coal  field  near  Burdwan  is  covered  by  the  newer  red 
sandstone;  all  these  facts,  I  think,  give  a  strong  probability  to  the 
opinion,  that  coal  will  be  found  in  the  Dooab.  The  facts  that  are 
wanting  are  such  as  would  limit  its  position,  and  consequently  give 
a  well-grounded  prospect  of  discovery,  before  commencing  any  thing 
like  an  expensive  search.  These  facts  will  be  furnished  by  the  prose- 
cution of  the  survey. 


The  concluding  section  of  this  Keport  is  that  upon  the  Mineral  Productions  of  the 
Himalaya,  which  will  be  found  in  Vol.  XVIII,  Part  I.  p.  t»7  of  the  Trans.  As. 
Society.— Ed. 
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